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SPECIFICATION 
THIAZOLE DERIVATIVES 

5 TECHNICAL FIELD 

The present Invention relates to, for example, 
adenosine A2A receptor antagonists comprising a thiazole 
derivative or a pharmaceutically acceptable salt thereof 
as the active ingredient, etc. 

10 

BACKGROUND ART 

It is known that adenosine ranges broadly in a 
living body and exhibits various physiological actions on 
the central nervous system, the cardiac muscle, the kidney, 
15 the lung, the smooth muscle and the like via its receptor. 
Four subtypes of adenosine receptors, Ai, A2a# A2B and A3 
have heretofore been known. The respective subtype- 
selective receptor antagonists and agonists are expected 
to exhibit their pharmaceutical effects based on the 

20 physiological meanings of the subtype and on the 
biological distribution thereof. Among them, the A2A 
receptors are localized in the brain, especially in the 
corpus striatum thereof, and as one of its functions, the 
inhibition of neurotransmitter release is reported 

25 (European Journal of Pharmacology, Vol. 168, p. 285, 1989). 
Accordingly, antagonists to the adenosine A2A receptor may 
be expected as agents for preventing and/ or treating 
diseases associated with adenosine A2A receptor, such as 
Parkinson's disease, Alzheimer's disease, progressive 

30 supranuclear palsy, AIDS encephalopathy. Transmissible 
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spongiform ;ncephalopathy . multiple sclerosis, amyotrophic 
lateral sclerosis. Huntington's chorea, multiple system 
atrophy. cerebral ischemia. attention deficit 

hyperactivity disorder. sleep disorder. ischemic 
cardiopathy, intermittent claudication, diabetes, anxiety 
disorders (e.g.. panic attack and panic disorder, phobia, 
obsessive-compulsive disorder, posttraumatic stress 
disorder. acute stress disorder, generalized anxiety 
disorder, anxiety physical symptoms or substance-caused), 
mood disorders (e.g., depression, dysthymic disorder, 
mood- circulatory disorder), restless legs syndrome (RLS) , 
drug dependence (e.g., alcohol dependence), eating 
disorder, epilepsy, migraine and chronic musculoskeletal 
system pain. 

On the other hand, a large number of compounds 
having thiazole skeleton are known (for example, see US 
Patents 5,314,889 and 5,189.049; Japanese Patent 
Application No. 335680/2003, Japanese Published Unexamined 
Patent Application No. 53566/2002, Japanese Patent 
20 Application Nos . 209284/1999 and 087490/1998; W093/21168. 
WO96/16650, WO97/03058, WOOl/52847, WOOl/53267. WOOl/74811, 
WO02/053156, WO02/053161. WO02/094798. WO03/000257, 
W003/062215, WO03/062233, WO03/072554, WO03/075923, 
WO2004/002481, WO2004/014884 , WO2p04/041813 and the like); 
25 and as thiazole derivatives having adenosine receptor 
antagonism, known are thiazole derivatives having 
adenosine A3 receptor antagonism (see W099/21555 and 
Japanese Published Unexamined Patent Application No. 
114779/2001). thiazole derivatives having adenosine Aas 
receptor antagonism and adenosine A3 receptor antagonism 
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(see W099/64418 and US Patent Application Publication No. 
2004-0053982), and thiazole derivatives having adenosine 
Ai receptor antagonism and adenosine A2A receptor 
antagonism (see WO03/039451 ) . 
5 Further, . thiazole derivatives having furyl group at 

the 4 position thereof are known (see US Patent No. 
6,489,476; WO02/03978, WOOl/47935, WOOO/38666, WOOO/14095; 
Chemistiry of Heterocyclic Compounds, 2002, Vol. 38, p. 
873 ; KhlmlJco-Fairmatsevtlcheskil Zhurnal , 1974 , Vol . 8 , p . 
10 ' 25; Journal of Medicinal Chemistry, 1970, Vol. 13, p- 638; 
JChlinlya GeterotslJcllciiesJciJch Soedinenll, 1969, Vol. 3, p. 
498; Journal of Organic Chemistry, 1962, Vol. 27, p. 1351). 




(Wherein R represents phenylmethyl , 2-furyl, 4- 
1 5 f luorophenyl , 2 - f luorophenyl , 2,4- dichlor ophenyl , 4 - 
nitrophenyl, 2-nitrophenyl, 4-bromophenyl, 3-bromophenyl, 
2-bromophenyl, 2 - chlor ophenyl , 3-bromo-2-methoxyphenyl, 4- 
tert -butylphenyl , 3 -methylphenyl , 4 -methylphenyl , 4 - 
methoxyphenyl, 2 -methoxypheny 1 or phenyl.) 
20 Also, thiazole derivatives represented the above- 

described general formula (A) are registered as a chemical 
library in CAS REGISTRY Database (Registry Nos. 341929-13- 
3, 341929-11-1, 341929-09-7, 341929-07-5, 341929-05-3, 
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341929-04-2, 341929-02-0, 341929-00-8, .341928-98-1, 
341928-96-9, 341928-94-7, 341928-92-5, 341928-90-3, 
341928-88-9, 341928-86-7, 341928-84-5, 341928-82-3 and 
341928-80-1). 

5 

DISCLOSURE OF THE INVENTION 

An object of the . present invention is to provide, 
for example, adenosine AaA receptor antagonists comprising 
a thiazole derivative or a pharmaceutically acceptable 
10 salt thereof as the active ingredient, and thiazole 
derivatives or pharmaceutically acceptable salts thereof 
which have an adenosine A2A receptor antagonism and are 
useful for preventing and/or treating diseases associated 
with adenosine A2A receptor . 

15 

The invention relates to the following (1) to (118): 
(1) An adenosine A2A receptor antagonist comprising, 

as the active ingredient, a thiazole derivative 

represented by a general formula (I): 




{wherein; 

n represents an integer of from 0 to 3 ; 

represents substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl, 
25 a substituted or unsubstituted alicyclic heterocyclic 
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group , or 

a substituted or unsubstltuted aromatic heterocyclic 
group ; 

represents a halogen,^ 

substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl, 
substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl, 
substituted or unsubstituted aralkyl, 

a substituted or unsubstituted alicyclic heterocyclic 
group, 

a substituted or unsubstituted aromatic heterocyclic 
group, 

substituted or unsubstituted alicyclic heterocyclic - 
alkyl, 

substituted or unsubstituted aromatic heterocyclic- 
alkyl , 
-NR^R* (wherein 

R^ and R^ may be the siame or different , and each 
represents 

a hydrogen atom, 

substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl, 
substituted or unsubstituted lower alkanoyl, 
substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl, 
substituted or unsubstituted aralkyl, 

a substituted or unsubstituted alicyclic 



heterocyclic group, 

a substituted or unsiibstltuted aromatic 
heterocyclic group, 

substituted or unsubstltuted allcycllc 

heterocyclic -alkyl, or 

substituted or unsubstltuted aifomatlc heterocyclic - 
alkyl), 
OR^ (wherein 

represents a hydrogen atom, 
substituted or unsubstltuted lower alkyl, 
substituted or unsubstltuted lower alkanoyl, 
substituted or unsubstltuted cycloalkyl, 
substituted or unsubstltuted aryl, 
substituted or unsubstltuted aralkyl, 
a substituted or unsubstltuted allcycllc 
heterocyclic group , 

a substituted or unsubstltuted aromatic 
heterocyclic group, 

substituted or unsubstltuted allcycllc 

heterocyclic -alkyl, or 

substituted or unsubstltuted aromatic heterocycllc- 
alkyl ) , or 
COR® [wherein 

R® represents a hydrogen atom, 

substituted or unsubstltuted lower alkyl, 
substituted or unsubstltuted lower alkenyl, 
substituted or unsubstltuted lower alkynyl, 
substituted or unsubstltuted cycloalkyl, 
substituted or unsubstltuted aryl, 
substituted or unsubstltuted aralkyl. 



a substituted or unsubstituted alicyclic 
heterocyclic group, 
a substituted or unsubstituted aromatic 
heterocyclic group, 
5 substituted or unsubstituted alicyclic 

heterocyclic- alky 1 , 
. substituted or unsubstituted aromatic heterocyclic- 
alkyl, 

-NR^R^^ (wherein 

10 R^ and R''*^ may be the same or different, and each 

represent 

a hydrogen atom, 

substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 

15 substituted or unsubstituted lower alkynyl, 

substituted or unsubstituted lower alkanoyl, 
substituted or unsubstituted lower alkoxy, 
substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl, 

20 substituted or unsubstituted aralkyl, 

a substituted or unsubstituted alicyclic 
heterocyclic group, 

a substituted or unsubstituted aromatic 
heterocyclic group, 
25 substituted or unsubstituted alicyclic 

heterocyclic -alkyl, or 

substituted or unsubstituted aromatic 
heterocyclic - alkyl ) , or 
-OR^^ (wherein 
30 R^^ represents a hydrogen atom. 
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substituted or unsubstltuted lower alkyl, 
substituted or unsubstltuted lower alkenyl, 
substituted or unsubstltuted lower alkynyl, 
substituted or unsubstltuted cycloalkyl, 
5 substituted or unsubstltuted aryl, 

substituted or unsubstltuted aralkyl, 
a substituted or unsubstltuted allcycllc 
heterocyclic group, 
a substituted or unsubstltuted aromatic 
10 heterocyclic group, 

substituted or unsubstltuted allcycllc 
heterocyclic-alkyl, or 

substituted or unsubstltuted aromatic 
heterocyclic-alkyl)]; and 
15 and may be the same or different, and each 

represents 

a hydrogen atom, 

substituted or unsubstltuted lower alkyl, 
substituted or unsubstltuted lower alkenyl, 
20 substituted or unsubstltuted lower alkynyl, 

substituted or unsubstltuted aralkyl, 

substituted or unsubstltuted allcycllc heterocyclic- 
alkyl, 

substituted or unsubstltuted aromatic heterocyclic- 
25 alkyl, 

-cor" [wherein 

R^^ represents a hydrogen atom, 

substituted or unsubstltuted lower alkyl, 
substituted or unsubstltuted lower alkenyl, 
30 substituted or unsubstltuted lower alkynyl. 
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substituted or unsubstitiited cycloalkyl, 
substituted or unsubstituted aryl, 
substituted or unsubstituted aralkyl, 
a substituted or unsubstituted . alicyclic 
5 heterocyclic group, 

a substituted or unsubstituted aromatic 
heterocyclic group, 

substituted or unsubstituted alicyclic 

heterocyclic - alky 1 , 
10 substituted or unsubstituted aromatic heterocyclic- 

. alkyl , 

-NR^^R^* (wherein 
R^^ and R^^ may be the same or different, and each 
represents 
15 a hydrogen atom, 

substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl, 
substituted or unsubstituted lower alkanoyl, 
20 substituted or unsubstituted lower alkoxy, 

substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl, 
substituted or unsubstituted aralkyl, 
a substituted or unsubstituted alicyclic 
25 heterocyclic group, 

a substituted or unsubstituted aromatic 
heterocyclic group, 

substituted or unsubstituted alicyclic 
heterocyclic -alkyl, or 
30 substituted or unsubstituted aromatic 
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heterocyclic -alkyl) , or 
R^^ represents a hydrogen atom. 



-OR^^ (wherein 



substituted or unsubstltuted lower alkyl, 
5 substituted or unsubstltuted lower alkenyl, 

substituted or unsubstltuted lower alkynyl, 
substituted or unsubstltuted cycloalkyl, 
substituted or unsubstltuted aryl, 
substituted or unsubstltuted aralkyl, 
10 a substituted or unsubstltuted alicycllc 

heterocyclic group, 
a substituted or unsubstltuted aromatic 

heterocyclic group, 

substituted or unsubstltuted alicycllc 
15 heterocyclic -alkyl, or 

substituted or unsubstltuted aromatic 
he terocyclic- alkyl) ] ; 
provided that, 

when R^ is substituted or unsubstltuted phenyl and n is 0, 
20 then R^ is not substituted or unsubstltuted 6-oxo-l,6- 
dihydropyrldazln-3-yl} , 

or a pharmaceutlcally acceptable salt thereof. 

(2) The adenosine A2A receptor antagonist according 
25 to the above (1), wherein R^ is substituted or 

unsubstltuted aryl, or a substituted or unsubstltuted 
aromatic heterocyclic group. 

(3) The adenosine A2A receptor antagonist according 
30 to the above (1), wherein R^ is a substituted or 
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unsubstltuted aromatic heterocyclic group. 

(4) The adenosine A2A receptor antagonist according 
to the above (1.), wherein is a substituted or 

5 unsubstituted monocyclic aromatic heterocyclic group. 

(5) The adenosine A2A receptor antagonist according 
to the above (1), wherein is a substituted or 
unsubstituted 5-membered aromatic heterocyclic group. 

10 

(6) The adenosine A2A receptor antagonist according 
to the above (1), wherein R^ is a substituted or 
unsubstituted 5-membered aromatic heterocyclic group 
containing at least one o3cygen atom. 

15 

(7) The adenosine A2A receptor antagonist according 
to the above (1), wherein R^ is substituted or 
unsubstituted furyl. 

20 (8) The adenosine A2A receptor antagonist according 

to any one of the above (1) to (7), wherein n is 0. 

(9) The adenosine A2A receptor antagonist according 
to any one of the above ( 1 ) to { 8 ) , wherein R^ is 

25 substituted or unsubstituted lower alkyl, substituted or 
unsubstituted aryl, a substituted or unsubstituted 
alicyclic heterocyclic group, a substituted or 
unsubstituted aromatic heterocyclic group, substituted or 
unsubstituted alicyclic heterocyclic -alkyl, substituted or 

30 unsubstituted aromatic heterocyclic -alkyl, or -COR® 
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(wherein R® has the same meaning as defined above) . . 

(10) The adenosine A2A receptor antagonist according 
to any one of the above ( 1 ) to { 8 ) , wherein is 

5 substituted oir unsubstituted aryl. 

(11) The adenosine A2A receptor antagonist according 
to any one; of the above (1) to (8), wherein R^ is a 
substituted or unsubstituted alicyclic heterocyclic group, 

10 or a substituted or unsubstituted aromatic heterocyclic 
group. 

(12) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (8), wherein R^ is a 

15 substituted or unsubstituted alicyclic heterocyclic group. 

(13) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (8), wherein R^ is a 
substituted or unsubstituted aromatic heterocyclic group . 

20 

(14) The adenosine A2A receptor antagonist according 
to any one of the _above (1) to (8), wherein R^ is -COR® 
(wherein R® has the same meaning as defined above) . 

25 (15) The adenosine A2A receptor antagonist according 

to any one of the above (1) to (9) and (14), wherein R® is 
a hydrogen atom, substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, substituted or 
unsubstituted lower alkynyl, substituted or unsubsftituted 

30 cycloalkyl, substituted or unsubstituted aryl, substituted 
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or unsubstituted aralkyl, a substituted or unsubstituted 
alicyclic heterocyclic group, a substituted . or 
unsubstituted aromatic heterocyclic group, substituted or 
unsubstituted alicyclic heterocyclic-alkyl, or substituted 
5 or unsubstituted aromatic heterocyclic- alky 1 . 

(16) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (9) and (14), wherein is 
substituted or unsubstituted cyclbalkyl, substituted or 

10 unsubstituted aryl, a substituted or unsubstituted 
alicyclic heterocyclic group, or a substituted or 
unsubstituted aromatic heterocyclic group. 

(17) The adenosine A2A receptor antagonist according 
15 to any one of the above (1) to (9) and (14), wherein R® is 

substituted or unsubstituted aryl, a substituted or 
unsubstituted alicyclic heterocyclic group, or a 
substituted or unsubstituted aromatic heterocyclic group. 

20 (18) The adenosine A2A receptor antagonis|t according 

to any one of the above (1) to (9) and (14), wherein R® is 
substituted or unsubstituted aryl. 

(19) The adenosine A2A receptor antagonist according 
25 to any one of the above (1) to (9) and (14), wherein R® is 

a substituted or unsubstituted aromatic heterocyclic group. 

(20) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (9) and (14), wherein R® is 

30 a substituted or unsubstituted alicyclic heterocyclic 
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group. 

(21) The adenosine Aza receptor antagonist according 
to any one of the above (1) to (9) and (14), wherein is 

5 a substituted or unsubstxtuted alicyclic heterocyclic 
group containing at least one oxygen atom. 

(22) The adenosine A2A receptor antagonist according 
to any one of. the above (1) to (21), wherein is a 

10 hydrogen atom. 

(23) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (21), wherein R^ is lower 
alkyl or aralkyl. 

15 

(24) The adenosine A2A receptor antagonist according 
to the above (22) or (23), wherein R"^ is -COR^^ (wherein 
R^^ has the same meaning as defined above). 

20 (25) The adenosine A2A receptor antagonist according 

to the above (22) or (23), wherein R^ is -COR"^ (wherein 
R^^* is substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkoxy, substituted or 
unsubstituted cycloalkyl, substituted or unsubstituted 

25 aryl,. substituted or unsubstituted aralkyl, a substituted 
or unsubstituted alicyclic heterocyclic group, a 
substituted or unsubstituted aromatic heterocyclic group, 
substituted or unsubstituted alicyclic heterocyclic -alkyl, 
or substituted or unsubstituted aromatic heterocyclic- 

30 alkyl). 
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(26) The adenosine A2A receptor antagonist according 
to the above (22) or (23), wherein is -COR^^*" (wherein 
R^^^ is substituted or unsubstituted phenyl, or a 

5 substituted or unsubstituted aromatic heterocyclic group) - 

(27) The adenosine A2A receptor antagonist according 
to the above (22) or (23), wherein R* is -COR"*^ (wherein 
R^^° is substituted or unsubstituted allcyclic 

10 heterocyclic -methyl, or substituted or unsubstituted 
aromatic heterocyclic -methyl) . . , 

(28) The adenosine A2A receptor antagonist according 
to the above (27), wherein R^^° is substituted or 

15 unsubstituted allcyclic heterocyclic -methyl. 

(29) The adenosine A2A receptor antagonist according 
to the above (22) or (23), wherein R"* is -COR^^"^ (wherein 
R^^*^ is substituted or unsubstituted aryl, a substituted or 

20 unsubstituted allcyclic heterocyclic group, or a 
substituted or unsubstituted aromatic heterocyclic group) . 

(30) The adenosine A2A receptor antagonist according 
to the above (29), wherein R^^** is a substituted or 

25 unsubstituted allcyclic heterocyclic group. 

(31) The adenosine A2A receptor antagonist according 
to the above (22) or (23), wherein R* is -COR"® (wherein 
R^^® is substituted or unsubstituted lower .alkoxy) 1 

30 
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(32) The adenosine A2A receptor antagonist according 
to the above (22) or (23), wherein Is «COR^^^ [wherein 
R^^^ Is -NR^^R^"* (wherein R^^ and R^^ have the same meanings 
as defined above, respectively)]. 

5 

(33) The adenosine A2A receptor antagonist according 
to the above (32), wherein r" Is a hydxogen atom. 

(34) The adenosine A2A receptor antagonist according 
10 to the above (22) or (23), wherein R"* is -COR^^^ [wherein 

R^^^ is substituted or unsubstltuted lower alkyl, 
substituted or unsubstltuted lower alkoxy, substituted or 
unsubstltuted cycloalkyl, substituted or unsubstltuted 
aryl (provided that the "site to be substituted by the 

15 substituent In the substituted aryl" does not neighbor on 
the "site at which -CO- bonds to R"^ in -COR"^"), 
substituted or unsubstltuted aralkyl (provided that the " 
site to be substituted by the substituent in the aryl 
moiety of the substituted aralkyl" does not neighbor on 

20 the "site at which the alkyl moiety of the aralkyl bonds 
to the aryl moiety thereof"), a substituted or 
unsubstltuted allcycllc heterocyclic group, a substituted 
or unsubstltuted aromatic heterocyclic group (provided 
that the "site to be substituted by the substituent in the 

25 substituted aromatic heterocyclic group" does not neighbor 
on the "site at which -CO- bonds to r"^ in -COR^^^ "), 
substituted or unsubstltuted allcycllc heterocycllc-alkyl, 
or substituted or unsubstltuted aromatic heterocycllc- 
alkyl (provided that the "site to be substituted by the 

30 substituent in the aromatic heterocyclic moiety of the 
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15 



20 



25 



substituted aromatic heterocyclic -alkyl" does not neighbor 
on the "site at which the alkyl moiety of the. aromatic 
heterocyclic -alkyl bonds to the aromatic heterocyclic 
moiety thereof" ) ] . 

(35) The adenosine A2A receptor antagonist according 
to any one of the above (1) to ( 2 1) , 'wherein and R"^ may 
be the same or different, and each represents -COR^^ 
(wherein R^^ has the same meaning as defined above). 

(36) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (21), wherein R^ and R"* may 
be the same or different, and each represents -COR^^^ 
(wherein R^^* has the same meaning as defined above) . 

(37) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (21), wherein R^ and R^^ may 
be the same or different, and each represents -COR^^^ 
(wherein R^^*" has the same meaning as defined above) . 

(38) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (21), wherein R^ and R* miay 
be the same or different, and each represents -COR"*' 
(wherein R^^"" has the same meaning as defined above). 

(39) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (21), wherein R^ and R* may 
be the same or different, and each represents -COR"^ 
(wherein R^^^ has the same meaning as defined above) . 
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(40) The adenosine Ata receptor antagonist according 
to any one of the above (1) to (21). wherein and R* may 

be the same or different, and each represents -COR 
(wherein R^^® has the same meaning as defined above). 

(41) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (21), wherein R^ and R* may 
be the same or different, and each represents -COR^^^ 
(wherein R^^^ has the same meaning as defined above). 

(42) The adenosine A2A receptor antagonist according 
to any one of the above (i) to (21), wherein R^ and R^ may 
be the same or different, and each represents -COR^^^ 
(wherein r"^ has the same meaning as defined above) - 

(43) The adenosine A2A i^eceptor antagonist according 
to the above (1), wherein n is 0; R^ is a substituted or 
unsubstituted 5-membered aromatic heterocyclic group 
containing at least one 03cygen atom; and R^ is -COR®^ 
(wherein R®^ represents a substituted or unsubstituted 
alicyclic heterocyclic group). 

(44) The adenosine A2A receptor antagonist according 
to the above (43), wherein R^ is substituted or 
unsubstituted furyl. 

(45) The adenosine A2A receptor antagonist according 
to the above (43) or (44), wherein R®^ is a substituted or 
unsubstituted alicyclic heterocyclic group containing at 
least one oxygen atom. 
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(46) The adenosine A2A receptor antagonist according 
to any one of the above (1) to (21) and (43) to (45), 
wherein is a hydrogen atom; and R"* is substituted or 

5 unsubstituted lower alkyl, substituted or unsubstituted 
aralkyl, or substituted or unsubstituted aromatic 
heterocyclic - alkyl • 

(47) The adenosine A2A receptor antagonist according 
10 to any one of the above (1) to (21) and (43) to (45), 

wherein is a hydrogen atom,; and R^ is lower alkyl, 

aralkyl, or aromatic heterocyclic - alkyl . 

(48) The adenosine A2A receptor antagonist according 
15 to any one of the above (1) to (21) and (43) to (45), 

wherein R^ is a hydrogen atom; and R"* is lower alkyl, or 
aralkyl. 

(49) The adenosine A2A receptor antagonist according 
20 to any one of the above (1) to (21), and (43) to (45), 

wherein R^ and R^ may be the same or different, and each 
represents substituted or unsubstituted lower alkyl, 
substituted or unsubstituted aralkyl, or substituted or 
unsubstituted aromatic heterocyclic -alkyl. 

25 

(50) An agent for treating and/or preventing 
diseases associated with adenosine A2A receptor comprising, 
as the active ingredient, a thiazole derivative according 
to any one of the above (1) to (49), or a pharmaceutically 

30 acceptable salt thereof. 
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(51) The agent for treating and/pr preventing 
according to the above (50), wherein the disease 
associated with adenosine A2A receptor is Parkinson's 

5 disease. 

(52) A thiazole derivative represented by a formula 

(lA): 




(lA) 

10 [wherein 

represents a substituted or unsubstituted 5-membered 
aromatic heterocyclic group containing at least one oxygen 
atom (excluding a group selected from 5-phosphonofuran-2- 
yl and 5-nitrof uran-2-yl) ; 
15 R^^ and n have the same meanings as defined above, 
respectively; 

R^^ represents a hydrogen atom; 

substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 
20 substituted or unsubstituted lower alkynyl, 

substituted or unsubstituted aralkyl, 

substituted or unsubstituted alicyclic heterocyclic- 
alkyl, 

substituted or unsubstituted aromatic heterocyclic- 
25 alkyl, or 
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-COR^^ (wherein R^^^ have the same meaning as that of 
R^^); and 

R^* represents substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 
5 substituted or unsubstituted lower alkynyl, 

substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl, 
substituted or unsubstituted aralkyl, 

a substituted or unsubstituted alicyclic heterocyclic 
10 group, 

a substituted or unsubstituted aromatic heterocyclic 

group ( excluding 2 - f uryl ) , 
substituted or unsubstituted alicyclic heterocyclic- 

alkyl, 

15 substituted or unsubstituted aromatic heterocyclic- 

alkyl, 

-NR^R^ (wherein R^ and R^- have the same meanings as 
defined above, respectively), 

-or' (wherein R^ has the same meaning as defined above), 
20 or 

-COR® (wherein R* has the same meaning - as defined 
above ) ] , 

or a pharmaceutically acceptable salt thereof. 

25 (53) The thiazole derivative according to the above 

(52), wherein R^ is substituted or unsubstituted furyl, 
or a pharmaceutically acceptable salt thereof. 

(54) The thiazole derivative according to the above 
30 (52) or (53), wherein n is 0, or a pharmaceutically 
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acceptable salt thereof. 

(55) The thxazole derivative according to any one of 
the above (52) to (54), wherein is substituted or 
unsubstituted lower alkyl, substituted or unsubstituted 
aryl, a substituted or unsubstituted alicyclic 
heterocyclic group, a substituted or unsubstituted 
aromatic heterocyclic group, substituted or unsubstituted 
alicyclic heterocyclic - alkyl , substituted or unsubstituted 
aromatic heterocyclic -alkyl, or -COR® (wherein R® has the 
same meaning as defined above), or a pharmaceutically 
acceptable salt thereof. 

(56) The thiazole derivative according to any one of 
the above (52) to (54), wherein R^^ is substituted or 
unsubstituted aryl, or a pharmaceutically acceptable salt 
thereof. 

(57) The thiazole derivative according to any one of 
the above (52) to (54), wherein R^^ is a substituted or 
unsubstituted alicyclic heterocyclic group, or a 
substituted or unsubstituted aromatic heterocyclic group, 
or a pharmaceutically acceptable salt thereof. 

(58) The thiazole derivative according to any one of 
the above (52) to (54), wherein R^^ is a substituted or 
unsubstituted alicyclic heterocyclic group, or a 
pharmaceutically acceptable salt thereof. 

(59) The thiazole derivative according to any one of 
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the above (52) to (54), wherein R is a substituted or 
unsubstituted aromatic heterocyclic group, or a 
phaonnaceutically acceptable salt thereof. 

5 (60) The thiazole derivative according to any one of 

the above (52) to (54), wherein is -COR® (wherein R® 

has the same meaning as defined above), or a 
pharmaceutically acceptable salt thereof. 

10 (61) The thiazole derivative according to the above 

(60), wherein . R® is a hydrogen atom, substituted or. 
unsubstituted lower alkyl, substituted or unsubstituted 
lower alkenyl, substituted or unsubstituted lower alkynyl, 
substituted or unsubstituted cycloalkyl, substituted or 

15 unsubstituted aryl, substituted or unsubstituted aralkyl, 
a substituted or unsubstituted alicyclic heterocyclic 
group, a substituted or unsubstituted aromatic 
heterocyclic group, substituted or unsubstituted alicyclic 
heterocyclic -alkyl, or substituted or unsubstituted 

20 aromatic heterocyclic-alkyl , or a pharmaceutically 
acceptable salt thereof. 

(62) The thiazole derivative according to the above 
(60), wherein R® is substituted or unsubstituted 
25 cycloalkyl, substituted or unsubstituted aryl, a 
substituted or unsubstituted alicyclic heterocyclic group, 
or a substituted or unsubstituted aromatic heterocyclic 
group, or a pharmaceutically acceptable salt thereof. 

30 (63) The thiazole derivative according to the above 
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(60), wherein is substituted or unsubstituted airyl, a 
substituted or unsubstituted alicyclic heterocyclic group, 
or a substituted or unsubstituted aromatic heterocyclic 
group, or a pharmaceutically acceptable salt thereof. 

5 

(64) The thiazole derivative according to the above 
(60), wherein is substituted or unsubstituted aryl, or 
a pharmaceutically acceptable salt thereof- 

10 (65) The thiazole derivative according to the above 

(60), wherein is a substituted or unsubstituted 

aromatic heterocyclic group, or a pharmaceutically 
acceptable salt thereof- 

15 (66) The thiazole derivative according to the above 

(60), wherein. R® is a substituted or unsubstituted 
alicyclic heterocyclic group, oir a pharmaceutically 
acceptable salt thereof . 

20 (67) The thiazole derivative according to the above 

(60), wherein R® is a substituted or unsubstituted 
alicyclic heterocyclic group containing at least one 
oxygen atom, or a pharmaceutically acceptable salt thereof. 

25 (68) The thiazole derivative according to the above 

(60), wherein R^ is substituted or unsubstituted lower 
alkyl, substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl, substituted or 
unsubstituted cycloalkyl, substituted or unsubstituted 

30 aryl, a substituted or unsubstituted alicyclic 
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heterocyclic group, or a substituted or unsubstituted 
aromatic heterocyclic group (excluding a substituted or 
unsubstituted heterocyclic group having a nitrogen atom 
and bonding to -CO- of -COR® via the nitrogen atom 
5 thereof), or a pharmaceutically acceptable salt thereof. 

(69) The thiazole derivative according to the above 
(68), wherein is a substituted or unsubstituted 
aromatic heterocyclic group, or a pharmaceutically 

10 acceptable salt thereof. 

(70) The thiazole derivative according to the above 
(68), wherein R® is a substituted or unsubstituted 
alicyclic heterocyclic group, or a pharmaceutically 

15 acceptable salt thereof. 

(71) The thiazole derivative according to the above 
(68), wherein R® is a substituted or unsubstituted 
alicyclic heterocyclic group containing at least one 

20 oxygen atom, or a pharmaceutically acceptable salt thereof - 

(72) The thiazole derivative according to any one of 
the above (52) to (71), wherein R^^ is a hydrogen atom, or 
a pharmaceutically acceptable salt thereof. 

25 

(73) The thiazole derivative according to any one of 
the above (52) to (71), wherein R^^ is lower alkyl or 
aralkyl, or a pharmaceutically acceptable salt thereof. 

30 (74) The thiazole derivative according to any one of 
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the above (52) to (71), wherein R^^ is -COR^^ (wherein R 
has the same meaning as defined above), or a 
pharmaceutically acceptable salt thereof. . . 

(75) The thiazole derivative according to the above 
(74), wherein r"* is substituted or unsubstituted lower 
alkyl, substituted or unsubstituted lower alkoxy, 
substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted aryl, substituted or unsubstituted aralkyl, 
a substituted or unsubstituted alicyclic heterocyclic 
group, a substituted or unsubstituted aromatic 
heterocyclic group, substituted or unsubstituted alicyclic 
heterocyclic -alkyl, or substituted or unsubstituted 
aromatic heterocyclic -alkyl, or a pharmaceutically 
acceptable salt thereof. 

(76) The thiazole derivative according to the above 
(74), wherein r"^ is substituted or unsubstituted phenyl, 
or a substituted or unsubstituted aromatic heterocyclic 
group, or a pharmaceutically acceptable salt thereof. 

(77) The thiazole derivative according to the above 
(74), wherein R^^^ is substituted or unsubstituted 
alicyclic heterocyclic -methyl, or substituted or 
unsubstituted aromatic heterocyclic -methyl, or a 
pharmaceutically acceptable salt thereof. 

(78) The thiazole derivative according to the above 
(74), wherein R^^ is substituted or unsubstituted 
alicyclic heterocyclic -methyl, or a pharmaceutically 
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acceptable salt thereof . 

(79) The thiazole derivative according to the above 
(74), wherein R^^^ Is substituted or unsubstltuted aryl, a 

5 substituted or unsubstltuted allcycllc heterocyclic group, 
oir a substituted or unsubstltuted aromatic heterocyclic 
group, or a pharmaceutically acceptable salt thereof, 

(80) The thiazole derivative according to the above 
10 (74), wherein Is a substituted or unsubstltuted 

allcycllc heterocyclic group, or a pharmaceutically 
acceptable salt thereof. 

(81) The thiazole derivative according to the above 
15 (74), wherein R^^ is substituted or unsubstltuted lower 

alJcoxy, or a pharmaceutically acceptable salt thereof. 

(82) The thiazole derivative according to the above 
(74), wherein R^^"" Is -NR^'^R^*'' (wherein r"^ and R^^"" have 

20 the same meanings as r" and R^* defined above, 
respectively) , or a pharmaceutically acceptable salt 
thereof. 

(83) The thiazole derivative according to the above 
25 (82), wherein r"^ Is a hydrogen atom, or a 

pharmaceutically acceptable salt thereof. 

(84) The thiazole derivative according to the above 
(74), wherein R^^ is substituted or unsubstltuted lower 

30 alkyl, substituted or unsubstltuted lower alkoxy. 
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substituted or unsubstituted cycloalkyl, substituted or 
unsubstituted aryl (provided that the "site to be 
substituted by the substituent in the substituted aryl" 
does not neighbor on the "site at which -CO- bonds to 
in -COR^^*"), substituted or unsubstituted aralkyl 
(provided that the "site to be substituted by the 
substituent in the aryl moiety of the substituted aralkyl" 
does not neighbor on the "site at which the alkyl moiety 
of the aralkyl bonds to the aryl moiety thereof"), a 
substituted or unsubstituted alicyclic heterocyclic group, 
a substituted or unsubstituted aromatic heterocyclic group 
(provided that the "site to be substituted by the 
substituent in the substituted ciromatic heterocyclic 
group" does not neighbor on the "site at which -CO- bonds 
to R^^ in -COR^^^" ) , substituted or unsubstituted alicyclic 
heterocyclic-alkyl, or substituted or unsubstituted 
aromatic heterocyclic-alkyl (provided that the "site to be 
substituted by the substituent in the aromatic 
heterocyclic moiety of the substituted aromatic 
heterocyclic-alkyl" does not neighbor on the "site at 
which the alkyl moiety of the aromatic heterocyclic-alkyl 
bonds to the aromatic heterocyclic moiety thereof"), or a 
pharmaceutically acceptable salt thereof. 

(85) The thiazole derivative according to any one of 
the above (52) to (84), wherein R^^ is substituted or 
unsubstituted lower alkyl, substituted or unsubstituted 
lower alkoxy, substituted or unisubstituted cycloalkyl, 
substituted or unsubstituted aryl, substituted or 
unsubstituted aralkyl, a substituted or unsubstituted 
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alicyclic heterocyclic group, a substituted or 
unsubstltuted aromatic heterocyclic group, substituted or 
unsubstituted alicyclic heterocyclic-alkyl, or substituted 
or unsubstituted aromatic heterocyclic-alkyl, or a 
pharmaceutically acceptable salt thereof. 

i 

(86) The thiazole derivative according to any one of 
the above (52) to (84), wherein R^^ is substituted or 
unsubstituted phenyl, or a substituted or unsubstituted 
aromatic heterocyclic group, or a pharmaceutically 
acceptable salt thereof. 

(87) The thiazole derivative according to any one of 
the above (52) to (84), wherein R^^ is substituted or 
unsubstituted alicyclic heterocyclic -methyl , or 
substituted or unsubstituted aromatic heterocyclic -methyl, 
or a pharmaceutically acceptable salt thereof. 

(88) The thiazole derivative according to any one of 
the above (52) to (84), wherein r" is substituted or 
unsubstituted alicyclic heterocyclic -methyl, or a 
pharmaceutically acceptable salt thereof. 

(89) The thiazole derivative according to any one of 
the above (52) to (84), wherein r" is substituted or 
unsubstituted aryl, a substituted or unsubstituted 
alicyclic heterocyclic group, or a substituted or 
unsubstituted aromatic heterocyclic group, or a 
pharmaceutically acceptable salt thereof . 
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(90) The thiazole derivative according to any one of 
the above (52) to (84), wherein R^^ is a substituted or 
unsubstituted alicyclic heterocyclic group, or a 
pharmaceutically acceptable salt thereof. 

(91) The thiazole derivative according to any one of 
the above (52) to (84), wherein R^^ is substituted or 
unsubstituted lower alkoxy, or a pharmaceutically 
acceptable salt thereof. 

(92) The thiazole derivative according to any one of 
the above (52) to (84), wherein r" is -NR"r" (wherein r" 
and R" have the same meanings . as defined above, 
respectively) , or a pharmaceutically acceptable salt 
thereof. 

(93) The thiazole derivative according to the above 
(92), wherein R^^ is a hydrogen atom, or a 
pharmaceutically acceptable salt thereof. 

(94) The thiazole derivative according to any one of 
the above (52) to (84), wherein R^^ is substituted or 
unsubstituted lower alkyl, substituted or unsubstituted 
lower alkoxy, substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl ( provided that the "site 
to be substituted by the substituent in the substituted 
aryl" does not neighbor on the "site at which -CO- bonds 
to R^^ in -COR^^"), substituted or unsubstituted aralkyl 
(provided, that the "site to be substituted by the 
substituent in the eiryl moiety of the substituted aralkyl" 
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does not neighbor on the "site at which the alkyl moiety 
of the aralkyl bonds to the airyl moiety thereof"), a 
substituted or unsubstituted alicyclic heterocyclic group, 
a substituted or unsubstituted aromatic heterocyclic group 
5 (provided that the "site to be substituted by the 
substituent in the substituted aromatic heterocyclic 
group" does not neighbor on the "site at which -CO- bonds 
to R^^ in -COR^^"), substituted or unsubstituted alicyclic 
heterocyclic -alkyl, or substituted or unsubstituted 

10 aromatic heterocyclic -alkyl (provided that the "site to be 
substituted by the substituent in the earomatic 
heterocyclic moiety of the substituted aromatic 
heterocyclic -alkyl" does not neighbor on the "site at 
which the alkyl moiety of the aromatic heterocyclic -alkyl 

15 bonds to the aromatic heterocyclic moiety thereof"), or a 
pharmaceutically acceptable salt thereof. 

(95) A thiazole derivatives represented by a formula 

(IB): 




(wherein 

n and have the same meanings as defined above, 

respectively; 

R^° represents a hydrogen atom, 
25 substituted or unsubstituted lower alkyl, 

substituted or unsubstituted lower alkenyl. 
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substituted or unsubstituted lower alkynyl, 
substituted or unsubstituted aralkyl, 

substituted or unsubstituted alicyclic heterocyclic - 
alkyl, or 

substituted or unsubstituted aromatic beterocyclic- 
alkyl; 

R*® represents substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 
substituted or • unsubstituted lower alkynyl, 
substituted or unsubstituted aralkyl, 

substituted or unsubstituted alicyclic heterocyclic- 
alkyl , or 

substituted or unsubstituted aromatic heterocyclic- 
alkyl; and 
R^® represents a hydrogen atom, 

substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl, 
substituted or unsubstituted cycloalkyl, 
substituted or unsubstituted aryl, 
substituted or unsubstituted aralkyl, 

a substituted or unsubstituted alicyclic heterocyclic 
group , 

a substituted or unsubstituted aromatic heterocyclic 
group , 

substituted or unsubstituted alicyclic heterocyclic- 
alkyl, or 

substituted or unsubstituted aromatic heterocyclic- 
alkyl), 

or a pharmaceutically acceptable salt thereof. 
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(96) The thiazole derivative according to the above 
(95), wherein is substituted or unsubstituted furyl, 
or a pharmaceutically acceptable salt thereof . 

5 

(97) The thiazole derivative according to the above 
(95) or (96), wherein n is 0, or a pharmaceutically 
acceptable salt thereof, 

10 (98) The thiazole derivative according to any one of 

the above (95) to (97), wherein R®® is a substituted or 

unsubstituted alicyclic heterocyclic group, or a 
pharmaceutically acceptable salt thereof. 

15 (99) The thiazole derivative according to any one of 

the above (95) to (97), wherein R®® is a substituted or 
unsubstituted alicyclic heterocyclic group containing at 
least one oxygen atom, or a phaannaceutically acceptable 
salt thereof. 

20 

(100) The thiazole derivative according to any one 
of the above (95) to (97), wherein R®® is substituted or 
unsubstituted tetrahydropyranyl, or a pharmaceutically 
acceptable salt thereof. 

25 

(101) The thiazole derivative according to any one 
of the above (95) to (100), wherein R^® is a hydrogen atom, 
or a pharmaceutically acceptable salt thereof. 

30 (102) The thiazole derivative according to the above 
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(101), wherein is lower alkyl, aralkyl or aromatic 

heterocyclic -aralkyl, or a pharmaceutically acceptable 
salt thereof. • 

5 (103) The thiazole clerivative acc9rding to the above 

(101), wherein R^® is lower alkyl or aralkyl, or a 
pharmaceutically acceptable salt thereof. 

(104) A pharmaceutical composition comprising, as 
10 the active ingredient, a thiazole derivative according to 
any one of the above (52) to (103), or a pharmaceutically 
acceptable salt thereof. 

(105) An adenosine A2A receptor antagonist comprising, 
15 as the active ingredient, a thiazole derivative according 
to any one of the above (52) to (103), or a 
pharmaceutically acceptable salt thereof . 

(106) An agent for treating and/or preventing 
20 diseases associated .with adenosine A2A receptor comprising, 
as the active ingredient, a thiazole derivative according 
to any one of the above (52) to (103), or a 
pharmaceutically acceptable salt thereof . 

25 (107) An agent for treating and/or preventing 

central nervous system diseases comprising, as the active 
ingredient, a thiazole derivative according to any one of 
the above (52) to (103), or a pharmaceutically acceptable 
salt thereof. 

30 
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(108) An agent for treating and/ or ' preventing 
Parkinson's disease comprising, as the active ingredient, 
a thiazole derivative according to any one of the above 
(52) to (103), or a pharmaceutically acceptable salt 
thereof . 

(109) A method for treating and/or preventing 
diseases associated with adenosine A2A receptor, which 
comprises administering an effective amount of a thiazole 
derivative represented by a general formula (I): 




(I) 

(wherein n, R^, R^, R^ and R* have the same meanings as 
defined above, respectively), or a pharmaceutically 
acceptable salt thereof. 

(110) A method for treating and/or preventing 
Parkinson's disease, which comprises administering an 
effective amount of a thiazole derivative according to any 
one of the above (52) to (103), or a pharmaceutically 
acceptable salt thereof. 

(111) A method for treating and/or preventing 
diseases associated with adenosine A2A receptor, which 
comprises administering an effective amount of a thiazole 
derivative according to any one of the above (52) to (103), 
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or a pharmaceutically acceptable salt thereof. 

(112) A method for treating and/or preventing 
central nervous system diseases, which comprises 
administering an effective amount of a thiazole derivative 
according to any one of the above (52) to (103), or a 
pharmaceutically acceptable salt thereof. 

(113) Use of a thiazole derivative represented by a 
general formula ( I ) : 




(I) 

(wherein n, R^, R^, and R* have the same meanings as 

defined above, respectively) or a pharmaceutically 
acceptable salt thereof for the manufacture of an agent 
for treating and/or preventing diseases associated with 
adenosine A2A receptor. 

(114) Use of a thiazole derivative represented by a 
general formula ( I ) : 




(I) 
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(wherein n, R^, R^, R^ and R^ have the same meanings as 
defined above, respectively) or a pharmaceutically 
acceptable salt thereof, for the manufacture of an 
adenosine A2A receptor antagonist - 

5 ■ . ' ■ 

(115) Use of a thiazoie derivative according to any 

one of the above (52) to (103) or a pharmaceutically 
acceptable salt thereof for the manufacture of an agent 
for treating and/or preventing Parkinson's disease. 

.10 

(116) Use of a thiazoie derivative according to any 
one of the above (52) to (103) or a pharmaceutically 
acceptable salt thereof for the manufacture of an agent 
for treating and/or preventing diseases associated with 

15 adenosine A2A receptor. 

(117) Use of a thiazoie derivative according to any 
one of the above (52) to (103) or a pharmaceutically 
acceptable salt thereof for the manufacture of an agent 

20 for treating and/or preventing central nervous system 
diseases. 

(118) Use of a thiazoie derivative according to any 
one of the above (52) to (103) or a pharmaceutically 

25 acceptable salt thereof for the manufacture of . an 
adenosine A2A receptor antagonist. 

Hereinafter, the compounds represented by general 
formula ( I ) are referred to as Compounds ( I ) , and the same 
30 applies to compounds of other formula numbers. 
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In the definition of each group in general formula 
(I), general formula (lA) and general formula (IB): 

(i) Examples of the lower alkyl moiety of the lower 
alkyl, the lower alkoxy and the lower alkanoyl include 
linear or branched alkyl having 1 to 10 carbon atoms, such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl, tert -butyl, pentyl, isopentyl, neopentyl, hexyl, 
heptyl, octyl, nonyl and decyl. 

(ii) Examples of the lower alkenyl include linear or 
branched alkenyl having 2 to 10 carbon atoms, such as 
vinyl, allyl, 1-propenyl, butenyl, pentenyl, hexenyl, 
heptenyl, octenyl, nonenyl and decenyl. 

(iii) Examples of the lower alkynyl include a linear 
or branched alkynyl having 2 to 10 carbon atoms, such as 
ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl , nonynyl and decynyl . 

(iv) Examples of the cycloalkyl include a cycloalkyl 
having 3 to 8 carbon atoms, such as cyclopropyl, 
cyclobutyl , cyclopentyl , cyclohexyl , cycloheptyl and 
cyclooctyl- 

(v) Examples of the aryl moiety of the airyl and the 
aralkyl include aryl having 6 to 10 carbon atoms, such as 
phenyl and naphthyl. 

(vi) Examples of the aromatic heterocyclic moiety of 
the aromatic heterocyclic group, the aromatic 
heterocyclic -alkyl and the aromatic heterocyclic -methyl 
include 5-membered or 6-membered monocyclic aromatic 
heterocyclic groups containing at least one atom selected 
from a nitrogen atom, an oxygen atom and a sulfur atom; or 
bicyclic or tricyclic condensed-ring aromatic heterocyclic 
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groups containing at least one atom selected from a 
nitrogen atom, an oxygen atom and a sulfur atom in which 
4- to 8.-membered rings are condensed; such as includes 
furyl, thienyl, pyrrolyl. pyridyl, N-oxopyridyl, pyrazinyl, 
imidazolyl , pyrazolyl , triazolyl , thiazolyl , isothiazolyl , 
thiadiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, 
pyrimidinyl, pyridazinyl, indolyl, isoindolyl, 

benzo thienyl, benzof uranyl, benzothiazolyl , benzimidazolyl, 
benzothiadiazolyl , benzotriazolyl , quinolyl , isoquinolyl , 
quinazolinyl and furo[2,3-blpyridyl. 

(vii) Examples of the monocyclic aromatic 
heterocyclic group include the 5-membered or 6-membered 
monocyclic aromatic heterocyclic groups described in the 
above examples of the aromatic heterocyclic group (vi) , 
such as furyl, thienyl, pyrrolyl, pyridyl, N-oxopyridyl, 
pyrazinyl, imidazolyl, pyrazolyl, triazolyl, thiazolyl, 
isothiazolyl, thiadiazolyl, oxazolyl, isoxazolyl, 
oxadiazolyi, pyrimidinyl and pyridazinyl. 

(viii) Examples of the 5-membered ciromatic 
heterocyclic group include the 5-membered monocyclic 
aromatic heterocyclic groups described in the above 
examples of the monocyclic aromatic heterocyclic group 
(vii), such as furyl, thienyl, pyrrolyl, imidazolyl, 
pyrazolyl, triazolyl, thiazolyl, isothiazolyl, 
thiadiazolyl, oxazolyl, isoxazolyl and oxadiazolyi. 

(ix) Examples of the 5-membered aromatic 
heterocyclic group containing at least one oxygen atom 
include the 5-membered monocyclic aromatic heterocyclic 
groups containing at least one oxygen atom of' the 5- 
membered monocyclic aromatic heterocyclic groups described 



) 
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in the above examples of the 5-membered euromatic . 
heterocyclic group (viii), such as furyl, oxazolyl, 
isoxazolyl and oxadiazolyl. 

(x) Examples of the alicyclic heterocyclic moiety of 
the alicyclic heterocyclic group, the alicyclic 
heterocyclic -alkyl and the alicyclic heterocyclic -methyl 
include 3-membered to 6-membered monocyclic alicyclic 
heterocyclic groups containing at least one atom selected 
from a nitrogen atom, an oxygen atom and a sulfur atom; or 
bicyclic or tricyclic condensed-ring alicyclic 
heterocyclic groups containing at least one atom selected 
from a nitrogen atom, an oxygen atom and a sulfur atom in 
which 4- to 8-membered rings are condensed; such as 
pyrrolidinyl , imidazolidinyl, thiazolidinyl, piperidinyl, 
piperazinyl, morpholinyl, thiomorpholinyl , piperidino, 
morpholino, thiomorpholino , oxazolinyl, dioxolanyl, 
dioxanyl , dioxepanyl , dihydropyridyl , tetrahydropyridyl , 
pyranyl, dihydropyranyl , tetrahydropyranyl , 

tetrahydroisoquinolinyl , tetrahydroquinolinyl , indolinyl , 
isoindolinyl , octcdiydropyrazino[2, 1-c] [l,4]oxazinyl, 

dihydropyridazinyl , oxiranyl , oxetanyl , oxolanyl , 
thiolanyl, thianyl, aziridinyl, azetidinyl, azolidinyl, 
perhydroxa;zepinyl , perhydrothiazepinyl , perhydroazepinyl , 
perhydroazocinyl , perhydrodiazepinyl, succinimido, 

phthalimido , glutarimido , 1,3 -benzodioxolyl , 1,4- 
benzodioxanyl , 3 , 4 -dihydro- 2H- 1 , 5 -benzodioxepinyl , 1,4- 
dioxaspiro [4.5] decanyl , 1 , 4-dioxa-8-azaspiro [4.5] decanyl , 
oct ahydropyrrolo [ 1 , 2 - a ] pyrazinyl , octahydropyrazino [2,1- 
c] [l,4]oxazinyl and octahydropyrazino[2, 1-c] [1, 4]thiazinyl. 
(xi) . Examples of the alicyclic heterocyclic group 
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containing at least one oxygen atom include the alicyclic 
heterocyclic groups containing at least one oxygen atom 
described in the above examples of the alicyclic 
heterocyclic group (x) , such as morpholinyl, morpholino,- 
5 oxazolinyl, dioxolanyl, dioxanyl, dioxepanyl, pyranyl, 
dihydropyranyl , tetrahydropyranyl , octahydropyrazino [2,1- 
c ] [ 1 , 4 ] oxazinyl , oxiranyl , oxetanyl , oxolanyl , 

lierhydroxazepinyl , 1 , 3 -benzodioxolyl , 1 , 4-benzodioxemyl , 
3,4- dihydro- 2H- 1 , 5 -benzodipxepinyl , 1,4- 
10 dioxaspiro [ 4 . 5 Jdecanyl , 1 , 4-dioxa-8-azaspiro [4.5] decanyl 
and octahydropyrazino[2,l-c] [1,4] oxazinyl. 

(xii) Examples of the heterocyclic group having a 
nitrdgen atom and bonding to -CO- of -COR® . via. the 
nitrogen atom include 5-membered or 6-membered monocyclic 

15 heterocyclic groups containing at least one nitrogen atom 
(the monocyclic heterocyclic groups may contain any other 
nitrogen atom, oxygen atom or sulfur atom) ; or bicyclxc or 
tricyclic condensed- ring heterocyclic groups containing at 
least one nitrogen atom in which 3- to 8-membered rings 

20 are condensed (the condensed-ring heterocyclic groups may 
contain any other nitrogen atom, oxygen atom or sulfur 
atom); such as 1-pyrrolyl, 1-pyrrolidinyl, morpholino, 
thiomorpholino , 1 -pyrazolidinyl , piperidino , 1 -piperazinyl , 
1-homopiperazinyl, 1-aziridinyl, 1-azetidinyl, 1- 

25; azolidinyl, 1-perhydroazepinyl and 1-perhydroazocinyl. 

(xiii) Examples of the allcylene moiety of the 
aralkyl, the aromatic heterocyclic -alkyl and the alicyclic 
heterocyclic -alkyl include linear or breuiched alkylene 
having 1 to 10 carbon atoms, such as one produced by each 

30 removing one hydrogen atom, from groups described in the 
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above examples of lower alkyl (i). 

(xiv) The halogen means each atom of fluorine,, 
chlorine, bromine and iodine., 

(XV) Examples of the substituents (A) in the 
substituted lower alkyl include 1 to 3 substituents which 
may be the same or different, such as halogen, hydroxy, 
nitro , azido , amino , cyano , carboxy , f ormyl , substituted 
or unsubstituted lower alkoxy, substituted or 
unsubstituted lower alkanoyloxy, substituted or 
unsubstituted lower alkylsulf anyl, substituted or 
unsubstituted lower alkylamino, substituted or 
unsubstituted di( lower alkyl) amino, substituted or 
unsubstituted adamantylamiho , substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted aryloxy and 
substituted or unsubstituted heterocyclic-oxy . 

In the examples of the substituents (A) , examples of 
the substituents (a) in the substituted lower alkoxy, the 
substituted lower alkcuioyloxy, the substituted lower 
alkylsulf anyl, the substituted lower alkylamino and the 
substituted di( lower alkyl) amino include i to 3 
substituents which may be the same or different, such as 
halogen, hydroxy, hydroxyimino , methoxyimino, nitro, azido, 
amino, cyano, carboxy, cycloalkyl, substituted or 
unsubstituted lower alkoxy, substituted or unsubstituted 
lower alkanoyloxy, substituted or unsubstituted lower 
alkylamino, substituted or unsubstituted di( lower 
alkyl) amino, substituted or unsubstituted aryl, a 
substituted or unsubstituted alicyclic heterocyclic group, 
a substituted or unsubstituted aromatic heterocyclic group, 
aryloxy and heterocyclic -oxy. 
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In the examples of the substituents (a) , examples of 
the substituents (b) in the substituted lower alkoxy, the 
substituted lower alkanoyloxy, the substituted lower 
alkylamino and the substituted di( lower alkyl) amino 
include 1 to 3 substituents which may be the same or 
different, such as halogen, hydroxy, amino, lower alkoxy, 
lower alkylamino, di( lower alkyl) amino, aryl, an alicyclic 
heterocyclic group and an aromatic heterocyclic group. 

In the examples of the substituents (a), examples of 
the substituents (c) in the substituted ctryl and the 
substituted aromatic heterocyclic group include 1 to 3 
substituents which may be the same or different, such as 
the groups described in the examples of the substituents 
(b) , and lower alkyl; 

In the examples of the substituents (a), examples of 
the substituents (d) in the substituted alicyclic 
heterocyclic group include 1 to 3 substituents which may 
be the same or different, such as the groups described in 
the examples of the substituents (b) , lower alkyl and oxo. 

In the examples of the substituents (A) , examples of 
the substituents (e) in the substituted adamantylamino 
include 1 to 3 substituents which may be the same or 
different, such as lower alkyl, lower alkoxy, hydroxy, oxo 
and formyl. 

In the examples of the substituents (A), examples of 
the substituents (f) in the substituted cycloalkyl include 
1 to 3 substituents which may be the same or different, 
such as the groups in the examples of the substituents (a), 
lower alkyl, oxo and formyl. 

In the examples of the substituents (A) , examples of 
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the substituents (g) in the substituted aryloxy and the 
substituted heterocyclic -oxy include 1 to 3 substituents 
which may be the same or different, such as halogen, 
hydroxy, nitro, azido, amino, cyano, carboxy, formyl, 
substituted or unsubstituted lower alkyl, substituted or 
unsubstituted lower alkcinoyl, cycloalkyl, lower alkoxy, 
lower alkylsulf anyl , lower alkylsulf onyl , lower 
alkoxycarbonyl , lower alkylaminocarbonyl , di { lower 
aikyl ) aminocarbonyl , lower alkylamino, di( lower 

alkyl) amino, aryl, an alicyclic heterocyclic group, an 
aromatic heterocyclic group, aryloxy and heterocyclic -oxy. 

In the examples of the substituents (g) , examples of 
the substituents in the substituted lower alkyl and the 
substituted lower alkanoyl include 1 to 3 substituents 
which may be the same or different , such as the groups 
described in the examples of the substituents (b) . 

In the examples of the substituents (A), the 
substituents (a), the substituents (b) , the substituents 
(c), the substituents (d), the substituents (e) , the 
substituents (f) and. the substituents (g), examples of the 
lower alkyl moiety of the lower alkyl, the lower alkoxy, 
the lower alkanoyl, the lower alkanoyloxy, the lower 
alkylsulf anyl, the lower alkylsulf onyl , the lower 
alkoxycarbonyl , the lower alkylaminocarbonyl, the di (lower 
alkyl ) aminocarbonyl , the lower alkylamino and the di( lower 
alkyl) amino; the cycloalkyl; the aryl moiety of the aryl 
and the aryloxy; the alicyclic heterocyclic group; the 
aromatic heterocyclic group; and the halogen have the same 
meanings as the lower alkyl (i), the cycloalkyl (iv), the 
aryl (v) , the alicyclic heterocyclic group (x) , the 



aromatic heterocyclic group (vl) and the halogen (xiv) 
defined above, respectively; the heterocyclic moiety of 
the heterocyclic -oxy includes the groups described in the 
above examples of the alicyclic heterocyclic group (x) , 
aromatic heterocyclic group (vi) and the like; and the two 
lower alkyl moieties of the di{ lower alkyl ) aminocarbonyl 
and the di( lower alkyl) amino may be the same or different. 

(xvi) Examples of the substituents (B) in the 
substituted lower alkanoyl, the substituted lower alkenyl, 
the substituted lower alkynyl and the substituted lower 
alkoxy include 1 to 3 substituents which may be the same 
or different, such as the groups described in the examples 
of the substituents (A), substituted or unsubstituted aryl, 
a substituted or unsubstituted alicyclic heterocyclic 
group, and a substituted or unsubstituted aromatic 
heterocyclic group. 

In the examples of the substituents (B) , examples of 
the substituents (h) in the substituted aryl and tlie 
substituted aromatic heterocyclic group include 1 to 3 
substituents which may be the same or different, such as 
the groups described in the examples of the substituents 
(a) and lower alkyl. 

In the examples of the substituents (B) , examples of 
the substituents (j) in . the substituted alicyclic 
heterocyclic group include 1 to 3 substituents which may 
be the same or different, such as the groups described in 
the examples of the substituents (a), lower alkyl, oxo and 
f ormyl. 

In the examples of the substituents (B) , the 
substituents (h) and the substituents {3), the lower alkyl. 
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the aryl, the alicyclic heterocyclic group and the 
aromatic heterocyclic group have the same meanings as the 
lower alkyl (i), the aryl (v) , the alicyclic heterocyclic 
group (x) and the aromatic heterocyclic group (vi) defined 
above, respectively. 

(xvii) Examples of the substituents (C) in the 
substituted cycloalkyl include 1 to 3 substituents which 
may be the same or different, such as the groups described 
in the examples of the substituents (A) , lower alkyl and 
oxo. 

In the examples of the substituents (C) , the lower 
alkyl has the same meaning as the lower alkyl (i) defined 
above. 

(xviii) Examples of the substituents (D) in the 
substituted aryl, the substituted phenyl, the substituted 
aralkyl, the substituted aromatic heterocyclic group, the 
substituted monocyclic aromatic heterocyclic group, the 
substituted 5-membered aromatic heterocyclic group, the 
substituted 5-membered aromatic heterocyclic group 
containing at least one oxygen atom, the substituted furyl, 
the substituted heterocyclic group having a nitrogen atom 
and bonding to -CO- of -COR® via the nitrogen atom, the 
substituted 6-oxo-l , 6-dihydropyridazin-3-yl, the 
substituted aromatic heterocyclic -alkyl and the 
substituted aromatic heterocyclic -methyl include 1 to 4 
substituents which may be the same or different, such as 
halogen, hydroxy, nitro, azido, amino, cyano, carboxy, 
formyl, substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkanoyl, substituted 
or unsubstituted lower alkenyl, substituted or 
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unsubstltuted lower alkynyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted lower alkoxy, 
substituted or unsubstituted lower alkanoyloxy, 
substituted or unsubstituted lower alkylamino, substituted 
5 or unsubstituted di( lower alkyl ) amino , substituted or 
unsubstituted lower alkylsulf anyl, substituted. or 
unsubstituted lower alkylsulf onyl , sulfamoyl, substituted 
or unsubstituted lower alkylamirtosulf onyl, substituted or 
unsubstituted di( lower alkyl )aininosulf onyl, substituted or ^ 
10 unsubstituted lower alkoxycarbonyl , substituted or 
unsubstituted lower alkylaihinocarbonyl , substituted or 
unsubstituted di( lower alkyl ) aminocarbonyl , heterocyclic- 
carbonyl, substituted or unsubstituted aryl, a substituted 
or unsubstituted alicyclic heterocyclic group, a 
15 substituted or unsubstituted aromatic heterocyclic group, 
substituted or unsubstituted aryloxy, substituted or 
unsubstituted heterocyclic -oxy and tri{ lower alkyl )silyl. 

In the examples . of the substituents (D) , examples of 
the substituents in the substituted lower alkyl, the 
20 substituted lower alkenyl, the substituted lower alkynyl, 
the substituted lower alkanoyl the substituted lower 
alkoxy, the substituted lower alkanoyloxy, the substituted 
lower alkylamino, the substituted di( lower alkyl) amino, 
the substituted lower alkylsulf anyl, the substituted lower 
25 alkylsulf onyl , the substituted lower alkylaminosulf onyl, 
the substituted di( lower alkyl )aminosulf onyl, the 
substituted lower alkoxycarbonyl the substituted lower 
alkylaminocarbonyl and the substituted di( lower 
alkyl ) aminocarbonyl include 1 to 3 substituents which may 
30 be the same or different, such as the groups described in 
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the examples of the subs tituents (a). 

In the examples of the substituents (D) , examples of 
the substituents in the substituted aryl, the substituted 
aryloxy, the substituted aromatic heterocyclic group and 
the substituted heterocyclic -oxy include 1 to 3 
substituents which may be the same or different, such as 
the groups described in the examples of the substituents 

(g)- 

In the examples of the substituents (D), examples of 
the substituents (k) in the substituted cycloalkyl and the 
substituted alicyclic heterocyclic group include 1 to 3 
substituents which may be the same or different, such as 
the groups described in the examples of the substituents 
(a), lower alkyl and oxo. 

In the examples of the substituents (D) and the 
substituents (k) , the lower alkyl moiety of the lower 
alkyl, the lower alkanoyl, the lower alkoxy, the lower 
alkanoyloxy, the lower alkylamino, the di( lower 
alkyl ) amino , the lower alkylsulf anyl , the lower 
alkylsulf onyl , the lower alkylaminosulf onyl , the di( lower 
alkyl )aminosulfonyl, the lower alkoxycarbonyl , . the lower 
alkylaminocarbonyl , the di ( lower alkyl ) aminocarbonyl and 
the tri( lower alkyl )silyl; the lower alkenyl; the lower 
alkynyl; the cycloalkyl; the aryl moiety of the aryl and 
the aiyloxy; the alicyclic heterocyclic group; the 
aromatic heterocyclic, group and the halogen have the same 
meanings as the lower alkyl ( i ) , the lower alkenyl (ii), 
the lower alkynyl (iii) , the cycloalkyl (iv), the aryl (v) , 
the alicyclic heterocyclic group (x) , the aromatic the 
heterocyclic group (vi) and the halogen (xiv) , defined 
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above, respectively; the heterocyclic moiety of the 
heterocyclic -carbonyl and the heterocyclic -oxy includes 
the groups described in the examples of the above - 
described alicyclic heterocyclic group (x) and aromatic 
heterocyclic group (vi) , and the like; the two lower alkyl 
moieties of the di( lower alkyl) amino, the di( lower 
alkyl ) aminocarbonyl and the di( lower . alkyl )aminosulfonyl 
may be the same or different; and the three lower alkyl 
moieties of the tri( lower alkyl )silyl may be the same or 
different. 

(xix) Examples of the substituents (E) in the 
substituted alicyclic heterocyclic group, the substituted 
alicyclic heterocyclic group containing at least one 
oxygen atom, the substituted tetrahydropyranyl , the 
substituted alicyclic ^ heterocyclic -alkyl and the 
substituted alicyclic heterocyclic -methyl include 1 to 3 
substituents which may be the same or different, such as 
the groups described in the examples of the substituents 
(D) and oxo. 

Examples of the pharmaceutically acceptable salt of 
Compound (I) includes pharmaceutically acceptable acid 
addition salts,, metal salts, ammonium salts, organic amine 
addition salts, amino acid addition salts. Examples of 
the pharmaceutically acceptable acid addition salts of 
Compounds (I) include inorganic acid addition salts such 
as hydrochloride, sulfate, nitrate and phosphate, and 
organic acid addition salts such as acetate, maleate, 
fumarate and citrate. Examples of the pharmaceutically 
acceptable metal salts include alkali metal salts such as 
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sodium salt and potassium salt, alkaline earth metal salts 
such as magnesium salt and calcium salt, aluminum salt, 
and zinc salt. Examples of the pharmaceutically 

acceptable ammonium salts include ammonium and 
5 tetramethylammonium. Examples of. the pharmaceutically 
acceptable organic amine addition salts include an 
addition salt of morpholine or piperidine. Examples of 
the pharmaceutically acceptable amino acid addition salts 
include an addition salt of lysine, glycine, phenylalanine, 

10 aspartic acid or glutamic acid. 

Examples of diseases associated with adenosine A2A 
receptor, which can be treated and/or prevented by the 
adenosine A2A receptor antagonist of the present invention, 
include Parkinson's disease, Alzheimer's disease, 

15 progressive supranuclear palsy, AIDS encephalopathy. 
Transmissible spongiform encephalopathy, multiple 
sclerosis , amyotrophic lateral sclerosis , Huntington ' s 
chorea, ^ multiple system atrophy, cerebral ischemia^ 
attention deficit hyperactivity disorder, sleep disorder, 

20 ischemic cardiopathy, intermittent claudication, diabetes, 
• anxiety disorders (e.g., panic attack and panic disorder, 
phobia, obsessive -compulsive disorder, posttraumatic 
stress disorder, acute stress disorder, generalized 
anxiety disorder, anxiety physical symptoms or substcuice- 

25 caused), mood disorders (e.g., depression, dysthymic 
disorder, mood- circulatory disorder),^ restless legs 
syndrome (RLS), drug dependence (e.g., alcohol dependence), 
eating disorder, epilepsy, migraine, chronic 

musculoskeletal system pain and the like- 

30 The processes for preparing Compounds (I) are 
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described below. 

In the following production processes, when the 
defined groups undergo changes under the reaction 
conditions or are not suitable to carry out the processes, 
5 desired compounds can be produced by methods generally 
used in synthetic organic chemistry, such as protection of 
functional groups, removal of protecting groups and the 
like [e.g. T . W . Greene , Protective Groups in Organic 
Synthesis, third edition, John Wiley & Sons Inc. (1999)] 
10 If necessary, the order of reaction steps such as 
introduction of a substituent may be changed. 

Compounds (I) can be produced according to the 
following processes . 

15 

<Production Method 1> 

Among Compounds (I), Compounds (la) in which and 
are hydrogen atoms; Compounds (lb) in which R^ is a 
hydrogen atom, and R^ is substituted or unsubstituted 

20 lower alkyl, substituted or unsubstituted lower alkenyl , 
substituted or unsubstituted lower alkynyl, substituted or 
unsubstituted aralkyl, substituted or unsubstituted 
aromatic heterocyclic -alkyl or -COR^^ (wherein R^^ has the 
same meaning as defined above) ; and Compounds (Ic) in 

25 which R^ and R* may be the same or different, and each 
repreisents substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, substituted or 
unsubstituted lower alkynyl, substituted or unsubstituted 
aralkyl, substituted or unsubstituted aromatic 

30 heterocyclic -alkyl or -COR^^ (wherein R^^ has the same 



51 



meaning as defined above) can be produced, for excimple, 
according to the method described in Japanese Published 
Unexamined Patent Application Nos. 155871/1993, 
193281/1999 or the like, or methods similar thereto, 
-5 Briefly, they can be produced according to the following 
steps: 




R2 R2 
(II) (III) (la) 




(lb) (Ic) 

[In the formulae, R^, and n have the same meeuiings as 
defined above, respectively; X represents a chlorine atom, 

10 a bromine atom or an iodine atom; R^^ and F^^ may be the 
same or different in the definition of the above R^ and R"*, 
and each represents substituted or unsubstituted lower 
alkyl, substituted or unsubstituted lower alkenyl, 
substituted or unsubstituted lower alkynyl, substituted or 

15 unsubstituted aralkyl, substituted or unsubstituted 
aromatic heterocyclic -alkyl, or -COR" (wherein R^^ has the 
same meaning as defined above).] 

Step 1 : 

20 Compound (III) can be produced by reacting Compound 
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(II) , which is commercially available or which can be 
obtained,, for example, according to the method described 
in WO03/35639, Japanese Published Unexamined Patent 
Application No. 193281/1999 or the like, or methods 

5 sdLmilar thereto, with 1 to 200 equivalents, preferably 1 
to 5 equivalents of a halogenating agent in the absence of 
a solvent or in an inert solvent to the reaction, at a 
temperature between -30°C and 150*'C, preferably at a 
temperature between O^'C and 100°C, for 5 minutes to 48 
10 hours . 

Examples of the halogenating agent include chlorine, 
bromine, iodine, N,N,N,N-tetra-n-butylammonium tribromide 
and pyridinium tribromide. 

The inert solvent to the reaction is not 

15 specifically limited, and examples thereof include acetone, 
1,4- dioxane , acet onitr ile , chloroform , dichloromethane , 
tetrahydrofuran (THF), ethyl acetate, N,N- 

dimethylf ormamide (DMF), acetic acid and water. These can 
be used herein either singly or in a combination. 

20 Step 2: 

Compound (la) can be produced by reacting Compound 

(III) with 1 to 20 equivalents of thiourea in an inert 
solvent to the reaction at a temperature between -SO'^C and 
ISO^'C, preferably at a temperature between room 

25 temperature and lOO^'C, for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include toluene, 
hexane, THF, DMF, ethanol and acetonitrile . These can be 
used herein either singly or in a combination. 

30 Step 3 : 
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Compound (lb) can be produced by reacting Compound 
(III) with 1 to 100 equivalents of R'^^X^ (wherein R^* has 
the same meaning as defined above, has the same meaning 
as X defined above), in the abisence of a solvent or in an 
5 inert solvent to the reaction, optionally in the presence 
of 1 to 100 equivalents of a base, at a temperature 
between -30**C and 150**C for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include 
-10 acetonitrile , dichlorome thane , 1 , 2-dichloroethane , 

chloroform, 1 , 2-dimethoxy ethane, DMF, N,N- 

dime thy lace t amide (DMA), 1,4-dioxane^ THF, diethyl ether, 
diisopropyl ether, benzene, toluene, xylene, pyridine, 
N , N-dimethylimidazolidinone ( DMI ) , N-methylpyrrolidone 

15 (NMP) and sulforane. These can be used herein either 
isingly or in a combination. 

Examples of the base include pyridine , triethylamine , 
diisopropylethylamine , N-methylmorpholine , N- 

methylpiperidine, 1 , 8-diazabicyclo[ 5 . 4 . 0 ]undec-7-ene (DBU) , 

20 N,N -dime thy laminopyridine (DMAP) , potassium . acetate, 
potassium carbonate, cesium carbonate, sodium carbonate, 
sodium hydrogencarbonate, sodium hydroxide, lithium 
hydroxide, potassium hydroxide and potassium phosphate. 
These may be used herein either singly in a combination of 

25 two or more. 
Step 4: 

s Compound (Ic) can be produced by reacting Compound 

(lb) with 1 to 100 equivalents of R^^X^ (wherein R^"* has 
the same meaning as defined above, X^ has the same meaning 
30 as X defined above), in the absence of a solvent or in an 
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inert solvent to the reaction, optionally in the presence 
of 1 to 100 equivalents of a base, at a temperature 

between -30°C and 150°C for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
5 specifically limited, and examples thereof include 
acetonitrile , dichloromethane , 1 , 2-dichloroethane , 

chloroform , 1,2- dime thoxye thane , DMF , DMA , 1,4- dioxane , 
THF, diethyl ether, diisopropyl ether, benzene, toluene, 
xylene, pyridine, DMI , NMP and sulforane. These can be 

10 used herein either singly or in a combination. 

Excunples of the base include pyridine, triethylamine , 
diisopropylethylamine , N-methylmorpholine , N- 

methylpiperidine , DBU, DMAP, potassium acetate, potassium 
carbonate, cesium carbonate, sodium carbonate, sodium 

15 hydrogencarbonate , sodium hydroxide, lithium hydroxide, 
potassium hydroxide and potassium phosphate. These may be 
used herein either singly in a combination of two or more. 

<Production Method 2> 
20 Among Compounds (I), Compounds (Ib-i) in which is 

a hydrogen atom and is -COR^^ (wherein R^^ has the same 
meaning as defined above) can also be produced according 
to the following step: 




(la) (Ib-I) 

25 (In the formulae, R^, R^, R" and n have the same meanings 
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as defined above, reispectively. ) 
Step 5: 

Compound (Ib-±) can be produced by reacting Compound 
5 (la) with 1 to 100 equivalents of {R^^C0)20 (wherein R^^ 
has the same meaning as defined above) or R^^COCl (wherein 
R^^ has the same meaning as defined above), in the absence 
of a solvent or in an inert solvent to the reaction, 
optionally in the presence of 1 to 100 equivalents of a 

10 base, at a temperature between -30''C and ISO^'C for 5 
minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include 
acetonitrile , dichloromethane , 1 , 2-dichloroe thane, 

15 chloroform, 1 , 2-dimethoxyethane , DMF, DMA, 1,4-dioxane, 
THF, diethyl ether, diisopropyl ether, benzene, toluene, 
xylene, pyridine, DMI, NMP and sulforane. These can be 
used herein either singly or in a combination. 

Examples of the base include pyridine, triethylamine , 

20 diisopropylethylamine , . N-methylmorpholine , N- 

methylpiperidine , DBU, DMAP, potassium acetate, potassium 
carbonate, cesium carbonate, sodium carbonate, sodium 
hydrogencarbonate, sodivim hydroxide, lithium hydroxide, 
potassium hydroxide and potassium phosphate. These may be 

25 used herein either singly in a combination of two or more. 

As another method for it. Compound (Ib-i) can also 
be produced by reacting Compound (la) with 1 to - 50 
equivalents of R^^CCX)H (wherein R^^ has the same meaning as 
defined above) in an inert solvent to the reaction, in the 

30 presence of 1 to 30 equivalents of a condensing agent. 
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optionally in the presence of 1 to 30 equivalents of an 
appropriate additive, at a temperature between -30^C and 
lOO^C for 5 minutes to 48 hours. 

. The inert solvent to the reaction is not 
5 specifically limited, and examples thereof include 
acet onitr ile , dichloromethane , 1,2- dichlor oethane , 

chloroform, 1 , 2-dimethoxye thane, DMF, DMA, 1,4-dioxane, 
THF, diethyl ether, diisopropyl ether, benzene, toluene, 
xylene, pyridine, DMI, NMP, sulforane and water. These 

10 can be used herein either singly or in a combination. 

Examples of the condensing agent include 
dicyclohexylcarbodiimide (DCC) , diisopropylcarbodiimide , 
N- ( 3-dimethylaminopropyl ) -N ' -ethylcarbodiimide ( EDC ) , EDC 
hydrochloride, behzotriazol-l-yl- 

15 tris{dimethylamino)phosphonium hexaf luorophosphate (BOP) , 
benzotriazol-l-yl-tripyrrolidinpphosphonium 
hexaf luorophosphate (PyBOP) and diphenylphosphorylazide 
(DPPA). 

Examples of the additive include 1- 
20 hydroxybeiizotriazole hydrate and triethylamine . These can 
be used herein either singly or in a combination. 

<Production Method 3> 

Among Compounds (I), Compounds (Ib-ii) in which 

25 is a hydrogen atom, and is -COR^^*" [wherein R^^ is in 
the definition of the above R^^ and represents a 
substituted or unsubstituted alicyclic heterocyclic group 
having a nitrogen atom and bonding to -CO- of -COR^^ via 
the nitrogen atom, -NR^^R^'* (wherein R^^ and R^^ have the 

30 same meaning as defined above, respectively) or -OR^^ 
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(wherein R^^ has the same meaning as defined above) ] can 
be produced according to the following steps: 

R^\^N Steps R^N^N Step? R^N^n 

(la) (IV) (Ib-li) 

(In the formulae, R^, R^, R^^ and n have the same meanings 
5 as defined above, respectively . ) 

Step 6: 

Compound (IV). caii be prepared from Compound (la) 
according to the method described in. Lecture of 

10 Ejqjerlinental Ciiejnistry; (4th ed.)# Vol. 20, pp. 473-483, by 
the Chemical Society of Japan, Maruzen, 1992, or methods 
similar thereto. 

Briefly, Compound (IV) can be produced by reacting 
Compound (la) with 1 to 20 equivalents of phosgene or a 

15 phosgene equivalent in the absence of a solvent or in an 
inert solvent to the reaction, optionally in the presence 
of 1 to 100 equivalents of a base, at a temperature of 
from -30°C and 150°C for 5 minutes to 72 hours. 

The inert solvent to the reaction is not 

20 specifically limited, and examples thereof include 
acetonitrile, methanol, ethanol, dichloromethane , 
chloroform, 1 , 2-dichloroethaJie, 1 , 2 -dime thoxye thane, DMF, 
DMA, 1,4-dioxane, THF, diethyl ether, diisopropyl ether, 
benzene, toluene, xylene, DMI, NMP, sulforane and water. 

25 These can be used herein either singly, or in a combination. 
Among those, DMF or DMA is preferred. 

Examples of the phosgene equivalent include 
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triphosgene and 1,1' -dicarbonylimidazole (GDI ) . 

Examples of the base include tr iethylamine , 
diisopropylethylamine, DBU, potassiiam carbonate and sodixim 
hydroxide. 
5 Step 7 : 

Compound (Ib-ii) may be produced by reacting 
Compound (IV) with 1 to 200 equivalents of HR^^*" (wherein 
R^^*^ has the same meaning as defined above), in the absence 
of a solvent or in an inert solvent to the reaction, 

10 optionally in the presence of 1 to 100 equivalents of a 
base, at a temperature between -30**C and ISO^'C for 5 
minutes to 72 hours. 

The inert . solvent to the reaction is not 
specifically limited, and examples thereof include 

15 acetonitrile, dichlorome thane, chloroform, 1,2- 

dichloroethane , 1 , 2-dimethoxy ethane, DMF, DMA, 1,4-dioxane, 
THF, diethyl ether, diisopropyl ether, benzene, toluene, 
xylene, DMI, NMP, sulforane and water. These can be used 
herein either singly or in a combination. Among those, 

20 DMF or DMA is preferred. 

Examples of the base include tiriethylamine , 
diisopropylethylamine and DBU. 

< Production Method 4> 

25 Among Compounds (I), Compounds (Id) in which n is 0 

and R^ is R^^ [R^^ is in the definition of the above R^, and 
represents a substituted or unsubstituted alicyclic 
heterocyclic group having a nitrogen atom and bonding to 
the thiazole ring via the nitrogen atom, or -NR^R^ 

30 (wherein R^ and R^ have the same meanings as defined above. 
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respectively) ] can be produced according to the following 
steps: 




(V) . (la-l) (id-i) 



Step 10 




( Id-ii ) { Id-iii ) 



(In the formulae, R^, R^^, R^^ and R"*^ have the same 
5 meanings as defined above, respectively.) 
Step 8 : 

Compound (la-i) can be produced, for example, 
according to the method described in J. Chem. Soc. , p. 114, 
1947 or methods similar thereto, by using Compound (V) 
10 which is commercially available or which can be obtained, . 
for example, according to the method described in J. Am. 
Chem. Soc. , Vol. 72, p. 3722, 1953 or methods similar 
thereto - 

Briefly, Compound *(Ia-i) can be produced by reacting 
15 Compound (V) with 1 to 20 equivalents of a brominating 
agent in an inert solvent to the reaction at a temperature 
between -30°C and the boiling point of the solvent used, 
for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
20 specifically limited, and examples thereof include 
dichloromethane , chloroform and 1 , 2 -dichloroethane . These 
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can be used herein either singly or in a combination. 

Examples of the brominating agent include N- 
bromosuccinimide, • bromine and N,N,N/N-tetra-n- 

butylammonium bromide . 
5 Step 9: 

Among Compounds (Id), Compounds (Id-i) in which 
and are hydrogen atoms can be produced .according to, 
for example, the method described in EPS 187 31 or methods 
similar thereto, by using Compound (la-i). 

10 Briefly, Compound (Id-i) can be produced by reacting 

Compound (la-i) with 1 to 200 equivalents of HR^^ (wherein 
R^^ has the seime meaning as defined above) in the absence 
of a solvent or in an inert solvent to the reaction, 
optionally in the presence of 1 to ioo equivalents of a 

15 base, at a temperature between -30°C and ISO^'C for 5 
minutes to 72 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include 
acetonitrile , methanol, ethanol, dichlorome thane , 

20 chloroform, 1 , 2-dichloroethane, .1 , 2-dimethoxyethahe, DMF, 
DMA, 1,4-dioxane, THF, diethyl ether, diisopropyl ether, 
. benzene, toluene, xylene, DMI , NMP, sulforane and water. 
These can be used herein either singly or in a combination. 
Among those, DMF or DMA is preferred. 

25 Examples of the base include triethylamine , 

diisopropylethylcunine, DBU, potassium carbonate and sodium 
hydroxide. 
Step 10: 

Among Compounds (Id), Compounds (Id-ii) in which R^ 
30 is a hydrogen atom and R^ is R*^ (R*^ has the same meaning 
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as defined above) can be produced in a manner similar to 
that in Step 3 of Production Method 1, by using Compound 
(Id-i). 
Step 11: 

5 Among Compounds (Id), Compounds (Id-iii) in which 

and are R^^ (R^* has the same meaning as defined above) 
and R** (R^^ has the same meaning as defined above), 
respectively, can be produced in a manner similar to that 
in Step 4 of Production Method 1, by using Compound (Id- 
10 ii). 

<Production Method 5> 

Among Compounds (I), Compounds (le) in which n is 0 
and R^ is formyl, and Compounds (If) in which n is 1 and 
15 R^ is -NR^R^ (wherein R^ and R^ have the same meanings as 
defined above, respectively) can be produced according to 
the following steps: 
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( le-iii ) 



(In the formulae, R^, R^, R*, R^*, R^^, R^ and R* have the 
same meanings as defined above, respectively; P represents. 
5 a protective group, and examples of the protective group 
Include tert-butoxycarbonyl (Boc group), benzyloxycarbonyl 
(Z group), benzyl, acetyl or benzoyl.) 

Step 12: 

Compound (VI) can be produced in a manner similar to 
10 methods for introducing a protective group into an amino 
group, for example, as described in Protective Groups In 
Organic Synthesis, by T. W, Greene, John Wiley & Sons Inc., 
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1981, by using Compound (la-i) obtained in Step 8 of 
Production Method 4. 

For example , among Compounds ( VI ) , Compounds ( VI r i ) 
in which P is Boc group can be produced by reacting 
Compound (la-i) with 1 to 30 equivalents of di- tert-butyl 
dicarbonate in an inert, solvent to the reaction, 
optionally in the presence of 1 to 30 equivalents of a 
base, at a temperature between -30°C and the boiling point 
of the solvent used, for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include 1,2- 
dimethoxye thane , DMF, dioxane, THF, diethyl ether, 
diisopropyl ether, dichiorome thane , chloroform, .1,2- 
dichloroethane , benzene, toluene, xylene, pyridine, NMP, 
DMI, sulforane and water. These can be used herein either 
singly or in a combination. 

Examples of the base include pyridine , triethylamine , 
diisopropylamine , DBU, DMAP, N-methylmorpholine , N- 
methylpiperidine , potassium acetate, potassium carbonate, 
cesiiim carbonate, sodium carbonate, sodium 

hydrogencarbonate, sodium hydroxide, lithium hydroxide, 
potassium hydroxide and potassium phosphate- These may be 
used herein either singly in a combination of two or more. 
Step 13 : 

Compound (VII) can be produced by reacting Compound 
(VI) with 1 to 100 equivalents of a formylatihg agent in 
an inert solvent to the reaction in the presence of 1 to 
20 equivalents of a base, at a temperature between -TS^'C 
and room temperature, for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
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specifically limited, and examples thereof include THF, 
diethyl ether, 1,4-dioxane, 1 , 2-dimethoxy ethane and hexane. 
These can be used herein either singly or in a combination. 
Examples of the fojrmylating agent include DMF, N- 
5 methyl -N-phenylformamide , N-methyl-N- ( 2-pyridyl) f ormamide 
and morpholinof ormamide . Among those, DMF is preferred. 

Examples of the base include lithium 
diisopropylamide, lithium bis(trimethylsilyl) amide, 

methyllithium, n-butyllithium, lithixom hydride, sodium 
10 hydride, potassium hydride, methylmagnesium bromide, 
ethylmagnesium bromide and isopropylmagnesivmi chloride. 
These may be used herein either singly in a combination of 
two or more. 
Step 14: 

15 Among Compounds (le). Compounds (le-i) in which 

and are hydrogen atoms can be produced in a manner 

similar to methods for removing a protective group, for 
excunple, as described in Protective Groups in Organic 
Synthesis, by T. W. Greene, John Wiley & Sons Inc., 1981, 

20 by using Compound (VII). 

For excimple, when P is Boc group. Compound (le-i) 
can be produced by reacting Compound (VII) with 1 
equivalent to a large excessive- amount of an acid in the 
absence of a solvent or in an inert solvent to the 

25 reaction, at a temperature between -30**C and 150**C for 5 
minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include 
dichlorome thane , chlor of orm , 1,2- dichloroe thane , methanol , 

30 ethanol, THF, ethyl acetate and water. These can be used 
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herein either singly or in a combination. 

Examples of the acid include trif luoroacetic acid, 
hydrochloric acid and sulfuric acid. 
Step 15: 

5 Among Compounds (le). Compounds (le-ii) in which R*^ 

is a hydrogen atom and is. R** (R*^ has the same meaning 
as defined above) can be produced in a manner similar to 
that in Step 3 of Production Method 1 , by using Compound 
(le-i). 
10 Step 16: 

Among Compounds (le)^ Compounds (le-iii) in which R^ 
is R^^. (R^^ has the same meaning as defined above) and R^ 
is R** (R^* has the same meaning as defined above) can be 
produced in a manner similar to that in Step 4 of 
15 Production Method 1, by using Compound (le-ii). 
Step 17: 

Compound (If) can be produced by reacting Compound 
(le-i). Compound (le-ii) or Compound (le-iii) with 1 to 
200 equivalents of HNR^R^ (wherein R^ and R^ have the same 

20 meanings as defined above, respectively) in an inert 
solvent to the reaction in the presence of 1 to 50 
equivalents of a reducing agent, at a temperature between 
-30°C and the boiling point of the solvent used, for .5 
minutes to 48 hours. 

25 Examples of the reducing agent include sodium 

triacetoxyborohydride , sodiiom borohydride and sodium 
cyanoborohydride . Among those, sodium 

triacetoxyborohydride is preferred. 

The inert solvent to the reaction is not 

30 specifically limited, and examples thereof include 
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methanol , ethanol , dichlorome thane , chloroform , 1,2- 
dichloroe thane,. THF, 1,4-dloxane, diethyl ' ether, 
diisopropyl ether, benzene, toluene, xylene, DMF and water. 
These can be used herein either singly or in a combination. 

5 

<Production Method 6> 

Among Compounds (I), Compounds (Ih) in which is - 
COOH, and Compounds (li) in which is -COR®*" [wherein R®^ 
is in the definition of- the above R®, and represents a 
10 substituted or unsubstituted alicyclic heterocyclic group 
having a nitrogen atom and bonding to -CO- of -COR® via 
the nitrogen atom, or -NR^R^° (wherein R^ and R^° have the 
same meanings as defined above, respectively)] can be 
produced according to the following steps: 




(In the formulae, R^, R^, R^, R®** and n have the same 
meanings as defined above, respectively; R^^* is in the 
definition of the above R^^, and represents lower alkyl or 
.20 benzyl . ) 
Step 18: 

Compound (Ih) can be produced for example, in a 
manner similar to methods for removing a protective group 
as described in Protective Groups in Organic Synthesis, by 
25 T. W. Greene, John Wiley & Sons Inc., 1981, by using 
Compound (Ig) in which R^ is -COOR^^"" (wherein R^^^ has the 
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same meaning as defined above) among Compounds (I) 
obtained according to Production Method 1 . 

For example, when R^^* is methyl or ethyl. Compound 
(Ih) can be produced by treating Compound (Ig) with 1 
5 equivalent to a large excessive cunount of a base in a 
solvent containing water, at a temperature between 0**C and 
the boiling point of the solvent used for 5 minutes to 48 
hours . 

The solvent is not specifically limited, and 
10 examples thereof include methanol, ethanol, propanol, THF, 
1 , 4-dioxane , 1 , 2-dimethoxyethane , toluene , dichloromethane 
and DMF. These can be used herein either singly or in a 
combination. 

Examples of the base include sodium hydroxide, 
15 potassium hydroxide and lithium hydroxide. 

Further, for example, when R^^* is tert -butyl. 
Compound (Ih) can be produced by treating Compound (Ig) 
with 1 equivalent to a large excessive amount of an acid 
in the absence of a solvent or in an inert solvent to the 
20 reaction, at a temperature between -30*^C and lOO^C for 5 
minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include 
methanol, ethanol, propanol, THF, 1, 4-dioxane, 1,2- 
25 dimethoxyethcuae, toluene, ethyl acetate, dichloromethane, 
DMF and water. These can be used herein either singly or 
in a combination. 

Examples of the acid include trif luoroacetic acid, 
hydrochloric acid and sulfuric acid. 
30 Step 19: 
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Compound (11) can be produced by reacting Compound 
(Ih) with 1 to 100 equivalents of HR®^ (wherein R®^ has the 
same meaning as defined above) in the absence of a solvent 
or in an inert solvent to the reaction in the presence of 
5 1 to 30 equivalents of an appropriate condensing agent and 
optionally in the presence of 1 to 30 equivalents of an 
appropriate additive, at a temperature between r30*^C and 
lOO/'C for 5 minutes to 72 hours. 

The solvent is not specifically limited, and 
10 examples thereof include acetonitrile, dichlorome thane , 
1,2-dichloroethane, chloroform, 1 , 2-dimethoxye thane, DMF, 
DMA, 1,4-dioxane, THF, diethyl ether, diisopropyl ether, 
benzene, toluene, xylene, pyridine, DMI, NMP, sulforane 
and water. These can be used herein either singly or in a 
15 combination. 

Examples of the condensing agent include DCC, 
diisopropylcarbodiimide , EDO, EDC hydrochloride, BOP, 
PyBOP and DPPA. 

Excimples of the - additive include 1- 
20 hydroxybenzotriazole hydrate and triethylamine , and these 
be used herein either singly or in a combination. 

<Production Method 7> ^ 

Among Compounds (I), Compounds (IJ) in which R^ is - 

25 COR®° (wherein R®° is in the definition of the above R®, 
and represents substituted or unsubstituted lower alkyl, 
substituted or unsubstituted lower alkenyl, substituted or 
unsubstituted lower alkynyl, substituted or unsubstituted 
cycloalkyl, substituted or unsubstituted aryl, substituted 

30 or unsubstituted aralkyl, a substituted or unsubstituted 
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alicyclic heterocyclic group, substituted or unsubstituted 
alicyclic heterocyclic - alkyl , a substituted or 
unsubstituted aromatic heterocyclic group, or substituted 
or unsubstituted aromatic heterocyclic-alkyl) can be 
5 produced according to the following steps : 




(IM) (Ij) 

(In the formulae, R^, R^, R^, R^"^ and n have the same 
meanings as defined above, respectively; R^^ represents 
the same lower alko3cy as above; and R^^* represents the 
10 same lower alkyl as defined above.) 
Step 20: 

Compound (IJ) can be produced by reacting Compound 
(li-i) obtained in Production Method 6 with 1 to 50 
equivalents of R®*^M (wherein R®^ has the same meaning as 

15 defined above; M represents a metal group of MgCl, MgBr, 
Mgl, Li, ZnCH3,_ZnCH2CH3, Ti(OCH(CH3)2)2 or the like), in an 
inert solvent to the reaction at a temperature between - 
78°C and the boiling point of the solvent used for 5 
minutes to 48 hours. 

20 The inert solvent to the reaction is not 

. specifically limited, and examples thereof include diethyl 
ether, THF, 1,4-dioxane, 1 , 2-dimethoxyethanea and toluene. 
These can be used herein either singly or in a combination 

25 < Product ion Method 8> 
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Among Compounds (I), Compounds (Ij-i) in which n is 
0 and is -COR®'' (wherein R®"" has the same meaning as 
defined above) can be produced according to the following 
steps : " 



5 




[In the formulae, R^/ R^, R^*, R®° and M have the same 
meanings as defined above, respectively; R^ has the same 
lower alkoxy as defined above, or represents -NR^^R^^ 
(wherein R**^ and R^^ may be the same or different, and each 
10 represents the same lower alkyl as defined above or the 
same lower alkoxy as defined above).] 
Step 21: 

Compound (Ij-i) can be produced by reacting Compound 
(Ik) with 1 to 100 equivalents of R^'^-COR^ in an inert 
15 solvent to the reaction in the presence of 1 to 20 
equivalents of a base, at a temperature between -78*'C and 
room temperature for 5 minutes to 48 hours. 

Compounds (la-i) obtained in Step 8 of Production 
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Method 4; or compounds obtained from Compound (la-i) in a 
manner similar to that in Step 3 of Production Method 1 or 
in Step 3 and Step 4 of Production Method 1 are used as 
the starting Compound (Ik). 
5 The inert solvent to the reaction is not 

specifically limited, and examples thereof include THF, 
diethyl ether , 1 , 4-dioxane , 1 , 2 -dime thoxy ethane and hexane . 
'These can be used herein either singly or in a combination. 

Examples of the base include . lithium 

10 diisopropylamide , lithium bis ( trimethylsilyl ) amide , 

methyllithium, n-butyllithi\am, lithium hydride, sodiiim 
hydride, potassium hydride, methylmagnesium bromide, 
ethylmagnesium bromide arid isopropylmagnesium chloride. 
These may be used herein either singly in a combination of 

15 two or more. 
Step 22: 

Compound (Im) can be produced by reacting Compound 
(Ik) with 1 to 100 equivalents of R®®CHO in an inert 
solvent to the reaction in the presence of 1 to 20 
20 equivalents of a base at a temperature between -78°C and 
room temperature for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include THF, 
diethyl ether, 1, 4-dioxane, 1 , 2-dimethoxye thane and hexane. 
25 These can be used herein either singly or in a combination. 

Examples of the base include lithium 
diisopropylamide , lithium bis ( trimethylsilyl ) amide , 

methyllithium, n-butyllithium, lithium hydride, sodium 
hydride, potassium hydride, methylmagnesium bromide, 
30 ethylmagnesium bromide and isopropylmagnesium chloride. 
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These may be used herein either singly in a combination of 
two or more, can be used a mixture with 
Step 23: 

Compound (Im) can also be produced by reacting 
5 Compound (le) obtained in Production Method 5, with 1 to 
50 equivalents of R®^M (wherein R®*^ and M have the same 
meanings as defined above, respectively) in an inert 
solvent to the reaction at a temperature between -78*'C and 
the boiling point of the solvent used, for 5 minutes to 48 
10 hours. 

The inert solvent . to the reaction is not/ 
specifically limited, and examples thereof include diethyl 
ether, THF, 1,4-dioxane, 1 , 2-dimethoxyethane and toluene. 
Theise can be used herein either singly or in a combination. 
15 Step 24: 

Compound (Ij-i) can be produced by treating Compound 
(Im) with 1 to 100 equivalents of an oxidizing agent in 
the absence of a solvent or a solvent inert to the 
reaction at a temperature between -78°C and the boiling 

20 point of the solvent used, for 5 minutes to 48 hours. 

The inert solvent to the reaction is not 
specifically limited, and examples thereof include 
acet onitrile , dichlorome thane , 1 # 2 - dichloroethane , 

chloroform , 1,2- dime thoxy ethane , DMF , DMA , 1,4- dioxane , 

25 THF, diethyl ether* diisopropyl ether, benzene, toluene, 
xylene, pyridine, DMI, NMP, sulforane and water. These 
can be used herein either singly or in a combination. 

Examples of the oxidizing agent include chromic acid, 
pyridinium chlorochromate (PCC), pyridinium dichromate 

30 (PDC), dimethylsulf oxide (DMSO) -oxalyl chloride, DMSO- 
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dicyclohexyllmide (DCC) , tetrapropylaininoniiam perruthenate 
(TPAP), Dess -Martin reagent (DMP: 1 , 1, l-triacet03cy-l , 1- 
dihydro-l,2-benziodoxol-3{lH)-one, Lecture of Experimental 
Chemistry, 5th Ed., Vol. 15, p. 27, by the Chemical 
5 Society -of Japan, Maruzen, 2003), 2-iodoxylbenzoic acid 
( IBX) , 2,2,6, 6-tetramethylpiperidine-N-oxide (TEMPO) and 
manganese dioxide. 

Further, the transformation of the functional group 
contained in , , R^ or R"^ in Compounds ( I ) can be 

10 ccucried out according to any known methods other than the 
above-described steps (for example, methods described in 
Comprehensive Organic Transformations, by R. C. Larock, 
1989) or methods similar thereto. 

By appropriately combining the above -described 

15 processes and the like. Compounds (I) having desired 
functional groups at desired positions can be obtained. 

The intermediates and the desired compounds in the 
above-described production processes can be isolated and 
purified by appropriately combining separation and 

20 purification methods conventionally used in synthetic 
organic chemistry, for example, filtration, extraction, 
washing, drying, concentration, r.ecrystallization, and 
various kinds of chromatography. The intermediates can 
also be subjected to the subsequent reactions without 

25 purification. 

For some of Compounds (l)r there may exist 
stereoisomers such as regioisomers , geometrical isomers, 
optical isomers, tautomers, and all possible isomers 
including them and mixtures thereof can be used for the 

30 adenosine A2A receptor antagonists of the present 
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invention, 

Wlien it is desired to obtain a salt of Compound (I), 
in the case where Compound (I) is produced in the form of 
the salt, it can be purified as such, but where it is 
5 produced in the free state, it can be converted into a 
salt by dissolving or suspending it in an appropriate 
solvent and then adding an acid or a base thereto. 

Further, Compounds (I) and pharmaceutically 
acceptable salts thereof may exist in the form of adducts 
10 with water or various solvents, and these adducts can also 
be used for the adenosine A2A receptor antagonist of the 
present invention. 

Specific examples of Compounds (I) obtained in the 
present invention are shown in Table 1 to Table 8. 
15 However, the compounds usable in the present invention or 
the compounds of the present invention should not be 
limited to these. 
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460 
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463 
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534 


4-Co 
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Phiarmacological activities of typical Compounds (I) 
are illustrated below referring to Test Examples. 

Test Example 1 Binding activity to adenosine receptor 
5 (adenosine A2A receptor binding test) 

This test was carried but in a similar manner to a 
Bruns et al's method (Molecular Pharmacology, Vol. 29, p. 
331, 1986). 

Corpus striatum of rats (SD rat, by Nippon SLC) was 

10 suspended in 50 mL of an ice-cooled 50 mmol/L 
tris ( hydroxymethyl ) amihomethane hydrochloride ( Tris -HCl ) 
buffer (pH 7.7) using a polytron homogenizer (by 
Kinematica) . The resulting homogenate was centrifuged 
(48,000 xg, 20 minutes), and the resulting precipitate was 

15 again suspended by adding the same amount of a 50 mmol/L 
Tris -HCl buffer, followed by centrifugation under the same 
condition. The resulting final precipitate was suspended 
by adding a 50 mmol/L Tris-HCl buffer [containing 10 
mmol/L magnesium chloride, adenosine deeuninase 0.02 

20 units/mg tissue (by Sigma)! so that the tissue 
concentration was 5 mg (wet weight ) /mL . 

To 100 jxL of the above purified tissue suspension, 
were added 80 [xL (final concentration 6.0 mmol/L) of 
trititam- labeled CGS-21680 {^H-2-[p-(2- 

2 5 carboxyethyl ) phene thylamino ] - 5 ' - ( N- ethylcarbdxamido ) - 

adenosine: 40 curies/mmol; by New England Nuclear [The 
Journal of Pharmacology and Experimental Therapeutics, Vol. 
251, p. 888, 1989]} and 20 [xL of a test compound solution 
(10'^ mol/L; a solution of a test compound in DMSO was 

30 diluted with Tris-HCl buffer). The resulting mixture was 
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allowed to stand at 25^C for 120 minutes, followed by 
rapid suction filtration through a glass fiber paper 
filter (GF/C; by Whatman). The . filter was immediately 
washed three times with 200 (xL of an ice- cooled 50 mmol/L 
5 Tris-HCl buffer. The glass fiber paper filter was 
tremsf erred into a vial, Microscinti (by Perkin Elmer) was 
added thereto, and the radioactivity level was measured 
with Topcount (by Perkin Elmer). 

The inhibition rate of the test compound to the 
10 adenosine A2A receptor binding (^H-CGS21680 binding) was 
calculated according to the following formula. 

Inhibition rate (%) = 

(Amount of binding in the presence of test compound \ 
- Amount of non-specific binding \ 
1 X 100 

Anriount of total binding - Amount of non-specific binding / 

Amount of total binding means the ^H-CGS21680 
binding radioactivity content in the absence of the test 
15 compound. Amount of non-specific binding means the ^H- 
CGS21680 binding radioactivity content in the presence of 
100 fJimol/L cyclopentyladenosine (CPA; by Sigma) . Amount 
of binding in the presence of test compound means the ^H- 
CGS21680 binding radioactivity content in the presence of; 
20 10"^ mol/L of the test compound. 

The results are shown in Table 9. 
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Table 9 



Compound 
No. 


Rat Adenosine 
A2A Receptor 
Binding 
Inhibition 

rate (%) 
(10 mol/L) 


Compound 
No, 


Rat Adenosine 
A2A Receptor 

Binding. 
Inhibition 

rate (%) 
(10'' mbl/L) 


1 


90 


187 


86 


4 


95 


191 


98 


5 


100 


206 


95 


8 


100 


228 


84 


9 


100^ 


234 


• 100 


11 


100 


249 


85 


19 


90 


348 


100 


23 


85 


431 


98 


24 


88 


455 


100 


41 


92 


456 


94 


46 


95 


462 


99 


87 


100 


468 


93 


94 


100 


502 


90 


99 


98 


504 


lOO 


131 


99 


511 


88 


149 


' 91 


515 


95 


170 


.87 


558 


92 



Table 9 Indicates that Compounds (I) have a strong 
adenosine A2A receptor antagonism. Therefore, It was 
suggested that pharmaceutical composition comprising 
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Compound (I) as the active ingredient is effective for 
diseases associated with adenosine A2A receptor [for 
example, central nervous system disorders such as 
Parkinson ' s disease , Alzheimer ■ s disease , progressive 
5 supranuclear palsy, AIDS encephalopathy. Transmissible 
spongiform encephalopathy, multiple sclerosis, amyotrophic 
lateral sclerosis, Huntington's chorea, multiple system 
atrophy, cerebral ischemia, attention deficit 
hyperactivity disorder, sleep disorder, intermittent 

10 claudication, diabetes, anxiety disorders (e.g., panic 
attack and panic disorder, phobia, obsessive-compulsive 
disorder, posttraumatic stress disorder, acute stresis 
disorder, generalized anxiety disorder, anxiety physical 
symptoms or substance-caused), mood disorders (e.g., 

15 depression, dysthymic disorder, mood- circulatory disorder), 
restless legs syndrome (RLS), drug dependence (e.g., 
alcohol dependence), eating disorder, epilepsy, migraine 
and chxonic musculoskeletal system pain; ischemic 
cardiopathy such as myocardial infarction and cerebral 

20 infarction] . 

Test Example 2 Effect in Parkinson's Disease Model El- 
methyl - 4 - phenyl -1,2,3,6- t e trahydropyr idine ( MPTP ) - treated 
common marmoset] 

25 Parkinson's disease is a disorder based on the 

degeneration and lack of dopaminergic neurons in the 
nigrb-sti^iatal pathway. In the primates, treatment with a 
dopamine neurotoxin, that is MPTP, causes selective 
degeneration and lack of the dopaminergic neurons in the 

30 nigro- striatal pathway and causes a symptom such- as 
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akinesia and muscular rigidity. The MPTP- treated primate 
is Icnown as a Parkinson's disease model (Proceedings of 
the National Academy of Science USA, Vol. 80, p. 4546, 
1983), Also, common marmoset belongs to Anthropoldea , and 
is known to have parkinsonism caused by MPTP like others 
of Ajitiiropoidea (Neurosclence Letter, Vol, 57, p. 37, 
1985). 

The experiment was carried out using four male and 
female common marmosets of 2 or 3 years old (body weight; 
300 375 g, by Nippon Clea) per group. MPTP (by RBI) 

was dissolved in a physiological saline for Injection (by 
Otsuka Pharmaceutical), and hypodermically administered to 
the common marmosets in a dose of 2.0 mg/kg, once a day 
for 5 days. Six weeks or more after the administration, 
animals showing chronic parkinsonian symptoms were used in 
the test . The test compound was used as a suspension in 
an aqueous solution containing 0.3 % Tween 80 and 10 % 
sucrose. One hour before the administration of the test 
compound, the animals to be tested were put into an 
observation cage (equipped with a spontaneous locomotor 
activity measuring apparatus) to adopt them to the 
environment. The motor disability of the animals before 
the administration of the test compound was scored, and 
this was compared with the motor disability score after 
orally administration of the test compound (Compound 1) in 
a dose of 10 mg/kg. As. the parkinsonian symptoms, the 
motor disabilities were scored at intervals of 30 minutes 
for 8 hours, by observation through a one-way viewing 
window. The spontaneous locomotor activity was measured 
at intervals of 30 minutes for 12 hours by a computer- 
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controlled automatic measuring apparatus . The 
parkinsonian symptoms were scored on the basis of the 
rating scale of each observation item as shown below, and 
the total of the points were used as the score of each 
5 individual • 

Table 10 shows the relationship between the 



10 



observation 


items 


and the 


score. 
Taoie 1 0 






Observation 
Items 


Score 


0 


1 


2 3 


4 


Alertness 




Normal 


Reduced 


Sleepy 




Checking 
Movement 




Present 


Reduced 


Absent 




Attention 
Blinking 




Normal 


Abnormal 






Posture 




Normal 


Abnormal ; 
or Limbs 


in Trunk, Tail 
(each 1 point) 


Grossly 
Abnormal 


Balance 




Normal 


Impaired 


Unstable Falls 




Reactivity 




Normal 


Reduced 


Slow Absent 




Vocali z at ion 




Normal 


Reduced 


Absent 




Total 


0-17 
points 










The results 


were Judged by 


comparing the 


average 



scores of the pcurkinsonian symptoms in 4 animals per group 
between before and after administration of Compound 1 
(significance test: Wilcoxon Rank Sum test). 
15 As a result, it was confirmed that Compound 1 is 

effective for remission of the parkinsonian symptoms in 
the above -de scribed test, and indicates that Compounds (I) 
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are effective for preventing and/ or treating Parkinson's 
disease. 

Although Compounds (I) or pharmaceutically 
acceptable salts thereof can be administered as such, it 
is generally preferred to offer them in the form of 
various pharmaceutical preparations. Such pharmaceutical 
preparations are to be used in animals and humans . 

The pharmaceutical preparations of the present 
invention can comprise Compounds ( I ) or pharmaceutically 
acceptable salts thereof as the active ingredient alone or 
in combination with any other active ingredients for the 
therapy. These .pharmaceutical preparations may be 
produced by any methods well known in the technical field 
of pharmaceutics by mixing the active ingredient with one 
or more pharmaceutically acceptable carriers . 

It is desirable to select a route of administration 
that is most effective for the therapy, examples thereof 
being oral administration or parenteral administration 
such as intravenous administration. 

Examples of the dosage form include tablets and 
injections. 

Preparations suitable for oral administration such 
as tablets can be produced using, for example, excipients 
(e.g., lactose and mannitol ) , disintegrators (e.g., 
starch), lubricants (e.g., magnesium stearate), binders 
(e.g., hydroxypropyl cellulose), surfactants (e.g., fatty 
acid esters) and plasticizers (e.g., glycerin). 

Preparations suitable for parenteral administration 
preferably comprise a sterilized aqueous preparation 
containing an active compound which is isotonic to the 



recipient's blood. In the case of an injection, for 
example, a solution for injection is prepared using a 
carrier comprising a saline solution, a glucose solution, 
or a mixture of a saline solution and a glucose solution. 
5 The parenteral preparations may also comprise one or 

more auxiliary components selected from the excipients , 
disintegrators, lubricants, binders, surfactants and 
plasticizers described in the above description of oral 
preparations and diluents, antiseptics, flavors, etc. 

10 In the case of the above -de scribed applications, in 

general. Compounds (I) or pharmaceutic ally acceptable 
salts thereof may be administered systemically or locally, 
and orally or parenterally . The dose and the 

administration frequency may vary, depending on the 

15 administration form, on the age and the body weight of the 
patient, and on the property and the seriousness of the 
symptom to be treated. In the case of oral administration, 
in general, it may be administered once to a few times a 
day in a dose of 0.01 to 1000 mg/adult, preferably 0.05 to 

20 500 mg/adult. In the case of parenteral administration 
such as intravenous administration, in general, it may be 
administered once to a few times a day or continuously 
administered in a mode of intravenous administration for 1 
to 24 hours a day, in a dose of 0.001 to 1000 mg/adult, 

25 preferably 0.01 to 300 mg/adult. However, the dose and 
the administration frequency may vary depending on various 
conditions mentioned above. 

BEST MODE FOR CARRYING OUT THE INVENTION 
30 The invention is described in detail with reference 
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to the following Examples , Reference Examples and 
Formulation Examples . 

The proton nuclear magnetic resonance spectrum (^H 
NMR) used in Examples is determined at 270 MHz or 300 MHz. 
Some compounds could not show an exchangeable proton in 
some conditions. The signal multiplicity expression is an 
ordinary one. for which "br" indicates an apparently broad 
signal; 

[Example 1] 

[ 4 - ( 2 -Furyl ) - 5 - ( 4 -pyridyl ) thiazol - 2 -yl ] pyridine - 4 - 
carboxamide (Compound 1) 

Compound a (1.70 g, 7.00 mmbl) obtained in Reference 
Example 1 was dissolved in DMA (14 mL), and isonicotinoyl 
chloride hydrochloride (2.49 g, 14.0 mmol) and 
triethylamine (1.95 mL, 14.0 mmol ) were added thereto , 
followed by stirring at room temperature for 4 hours. 
Aqueous saturated sodium hydrogencarbonate solution was 
added to the reaction mixture, and the precipitated solid 
was collected by filtration. The resulting solid was 
washed successively with water and ethanol, and the 
entitled Compound 1 (2.19 g, 90 %) was obtained as pale 
brown crystals. 

^H NMR (DMSQ-de, 8 ppm): 6.61 (dd, J = 1.8, 3.3 Hz, IH) , 
6.74 (dd, J = 0.7, 3.3 Hz, IH), 7.46 (dd, J = 1.5, 4.6 Hz, 
2H) , 7.67 (dd, J = 0.7, 1.8 Hz, IH) , 8.02 (dd, J = 1.5, 
4.6 Hz, 2H), 8.63 (dd, J = 1.5, 4.6 Hz, 2H) , 8.83 (dd, J = 
1.5, 4.6 Hz, 2H). 
ESIMS m/z: [M+H]* 349. 
[Example 2] 
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N- [ 4 - ( 2 -Furyl ) - 5 - { 4 -pyrldyl j thiazol - 2 -yl ] acet amide 
(Compound 2) 

Compound a (729 mg, 3.00 mmol) obtained in Reference 
Example 1 was dissolved in DMA (15 mL), and acetyl 
5 chloride (0.43 mL, 6.00 mmol) was added thereto, followed 
by stirring at SO^'C for 3 hours. Aqueous saturated sodium 
hydrogencarbonate solution was added to the reaction 
mixture, and the precipitated solid was collected by 
filtration to afford the entitled Compound 2 (620 mg, 
10 72 %) . 

NMR (DMSO-dfi, 6 ppm) : 2.20 (s, 3H) , 6.58 (dd, J = 1.8, 
3.3 Hz, IH), 6.68 (dd, J = 0.7, 3.3 Hz, IH) , 7.42 (dd, J = 
1.5, 4.5 Hz, 2H), 7.62 (dd, J = 0.7, 1.8 Hz, IH), 8.58 (dd, 
J := 1.5, 4-5 Hz, 2H) , 12.50 (br s, IH) . 
15 ESIMS m/z: [M+H]* 286. 
[Example 3] 

N - [ 4 - ( 2 - Furyl ) - 5 - ( 4 - pyr idyl ) thiazol - 2 -yl ] methoxyacet amide 
(Compound, 3) 

Compound a (300 mg, 1.23 mmol) obtained in Reference 
20 Example 1 was dissolved in DMF (17 mL), and methoxyacetic 
acid (0.19 mL, 2.46 mmol), EDC hydrochloride (472 mg, 2.46 
mmol) and 1-hydroxybenzotriazole monohydrate (377 mg, 2.46 
mmol) were added thereto, followed by stirring at 50°C for 
3 hours. Water was added to the reaction mixture, and the 
25 precipitated solid was collected by filtration to afford 
the entitled Compound 3 (142 mg, 36 %). 

^H NMR (DMSO-de, 8 Ppm) : 3.34 (s, 3H), 4.20 (s, 2H) , 6.59 
(dd, J = 1.8, 3.3 Hz, IH) , 6.70 (d, J = 3.3 Hz, IH) , 7.43 
(d, J = 6.1 Hz, 2H), 7.65 (d, J = 1.8 Hz, IH) , 8.61 (d, J 
30 = 6.1 Hz, 2H), 12.5 (br s, IH) . 
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APCIMS m/z: [M+H]* 315. 
[Example 4] 

N - [ 4 - { 2 - Fury 1 ) - 5 - ( 4 - pyr idyl ) thiazol - 2 - 
yl ] cyclohexanecarboxamlde ( Compound 4 ) 

In a manner similar to that In Example 1, by using 
cyclohexanecarbonyl chloride (0.22 mL, 0.82 mmol) in place 
of isonlcotinoyl chloride hydrochloride, the entitled 
Compound 4 (261 mg, 90 %) was obtained from Compound a 
(200 mg, 0.82 mmol) obtained in Reference Example 1.^ 

NMR (DMSO-de, 8 ppm) : 1 . 24-1 . 86 . ( lOH, m) , 2.50-2.56 (m, 
IH), 6.58 (dd, J = 1.8, 3.3 Hz, IH) , 6.69 (d, J = 3.3 Hz, 
IH), 7.41 (d, J = 6.0 Hz, 2H) , 7.64 (d, J = 1.8 Hz, IH) , 
8.56 (d, J =6.0 Hz, 2H), 12.4 (br s, IH) . 
ESIMS m/z: [M+H]* 354. 
[Example 5] 

N - [ 4 - { 2 - Furyl ) - 5 - ( 4 - pyr idyl ) thiaz ol - 2 - yl ] pyridine - 3 - 
carboxamide ( Compound 5 ) 

In a manner similar to that in Example 3, by using 
nicotinic acid (303 mg, 2.46 mmol) in place of 
methoxyacetic acid, the entitled Compound 5 (230 mg, 54 %) 
was obtained from Compound a (300 mg, 1.23 mmol) obtained 
in Reference Example 1, 

NMR (DMSO-de, 6 ppm) : 6.61 (dd, J = 1.8, 3.3 Hz, IH) , 
6.75 (d, J = 3.3 Hz, IH), 7.48 (d, J = 6.1 Hz, 2H), 7.59- 
7.63 (m, IH), 7.67-7.68 (m, IH) , 8.44-8.48 (m, IH) , 8.64 
(d, J = 6.1 Hz, 2H), 8.81-8.83 (m, IH) , 9.24-9.25 (m, IH) . 
APCIMS m/z: [M+H]* 349. 
[Example 6] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -pyridyl ) thlazpl- 2 -yl ] pyridine- 2 - 
carboxamide (Compound 6) 



In a manner similar to that in Example 3, by using 
picolinic acid (303 mg, 2.46 mmol) in place of 
methoxyacetic acid, the entitled Compound 6 (154 mg, 36 %) 
was obtained from Compound a (300 mg, 1.23 mmol) obtained 
in Reference Example 1 • 

NMR (DMSO-de, 8 ppm) : 6.61 (dd, J = 1.8, 3.3 Hz, IH) , 
6.77 (d, J = 3.3 Hz, IH), 7.47 (dd, J = 1.7, 4.4 Hz, 2H) , 
7.68 (d, J = 1.8 Hz, IH), 7.72-7.76 (m, IH) , 8.09-8.21 (m, 
2H), 8.63 (dd, J = 1.7, 4.4 Hz, 2H) , 8.78-8.80 (m, IH) , 
12.4 (br s, IH) . 
APCIMS m/z: [M+H]* 349. 
[Example 7] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -pyridyl ) thiazol- 2 -yl ] pyrazine- 2 - 
carboxamide (Compound 7) 

In a manner similar to that in Example 3, by using 
pyrazine- 2 -carboxy lie acid (305 mg, 2.46 mmol) in place of 
methoxyacetic acid, the entitled Compound 7 (182 mg, 42 %) 
was obtained from Compound a (300 mg, 1.23 mmol) obtained 
in Reference Example 1 . 

^H NMR (DMSO-de, 5 ppm): 6.58 (dd, J = 1.8, 3.3 Hz, IH) , 
6.74 (d, J = 3.3 Hz, IH), 7.45 (d, J = 6.1 Hz, 2H) , 7.66 
(d, J = 1.8 Hz, IH), 8.61 (d, J = 6.1 Hz, 2H) , 8.83-8.84 
(m, IH), 8.94-8.95 (m, IH) , 9.30-9.31 (m, IH) , 12.85 (brs, 
IH) . 

APCIMS m/z: [M+H]* 350. 
[Example 8] 

N- [ 4 - ( 2 - Furyl ) - 5 - ( 4 - pyridyl ) thiazol - 2 - yl ] fur an - 2 - 
carboxamide (Compound 8) 

In a manner similar to that in Example 3, by using 
furan-2-carboxylic acid (276 mg, 2.46 mmol) in place of 
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methoxyacetic acid, the entitled Compound 8 (126 mg, 30 %) 
was obtained from Compound a (300 mg, 1.23 mmol) obtained 
in Reference Example 1 • 

NMR (DMSO-dfi, 8 ppm) : 6.60 (dd, J = 1.8, 3.3 Hz, IH) , 
5 6.74 (d, J = 3.3 Hz, IH), 6.77 (dd, J « 1.7, 3.5 Hz, IH) , 
7.45 (d, J = 6.6 Hz, 2H), 7-67 (d, J = 1.8 Hz, IH) , 7.76 
(d, J = 3.5 Hz, 1H>, 8.05 (d, J = 1.7 Hz, IH) , 8.62 (d, J 
= 6.0 Hz, 2H), 13.02 (br s, IH) . 
APCIMS m/z: [M+H]* 338. 
10 [Example 9] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -pyridyl ) thiazol- 2 -yl ] f uran- 3 - 
carboxamide ( Compound 9 ) 

In a manner similar to that in Example 3, by using 
furan-3-carboxylic acid (276 mg, 2.46 mmol) in place of 
15 methoxyacetic acid, the entitled Compound 9 (47.9 mg, 

12 %) was obtained from Compound a (300 mg, 1.23 mmol) 
obtained in Reference Example 1 . 

^H NMR (DMSO-de, 8 ppm): 6.59 (dd, J = 1.8, 3.3 Hz, IH) , 
6.71 (d, J = 3.3 Hz, IH), 7.12-7.13 (m, IH) , 7.42-7.44 (m, 
20 2H), 7.65 (d, J = 1.8 Hz, IH) , 7^85-7.86 (m, IH) , 8.30- 
8.62 (m, 3H), 12.84 (br s, IH) . 
APCIMS m/z: [M+H]* 338. 
[Example 10] 

N - [ 4 - ( 2 - Furyl ) - 5 - ( 4 -pyridyl ) thiazol - 2 -yl ] - 1 - oxopyr idine - 3 - 
25 carboxamide (Compound 10) 

In a manner similar to that in Example 3 , by using 
nicotinic acid N-oxide (342 mg, 2.46 mmol) in place of 
methoxyacetic acid, the entitled Compound 10 (60.1 mg, 

13 %) was obtained from Compound a (300 mg, 1.23 mmol) 
30 obtained in Reference Example .1 . 
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NMR (DMSO-dfi, 6 ppm) : 6.62 (dd, J = 1.7, 3.5 Hz, IH) , 
6.77 (dd, J = 0.7, 3.5 Hz, IH) . 7.53 (dd, J = 1.7, 4.6 Hz, 
2H), 7.58-7.63 (in. IH), 7.68 (dd. J = 0.7. 1.7 Hz. IH). 
7.96-7.99 (m. IH) . 8.44-8.46 (m. IH) . 8.66 (dd, J = 1.7, 
5 4.6 Hz, 2H) , 8.83-8.84 (m, IH) . 
APCIMS m/z: [M+H]*365. 
[Example 11] 

N- [ 4- ( 2-Furyl) -5- ( 4-pyridyl) thiazol-2-yl] -2- 

hydroxypyridine-S-carboxamide (Compound 11) 
10 In a manner similar to that in Example 3, by using 

6-hydroxyhicotinic acid (342 mg, 2.46 mmol) in place of 

methoxyacetic acid, the entitled Compound 11 (38.2 mg. 

8 %) was obtained from Compound a (300 mg. 1.23 mmol) 

obtained in Reference Example 1. 
15 ^H NMR (DMSO-ds. 6 Ppm) : 6.42 (d. J = 9.7 Hz, IH) . 6.58 (dd. 

J = 1.7. 3.3 Hz. IH), 6.70 (d, J = 3.3 Hz, IH) , 7.42 (d. J 

= 6.1 Hz. 2H). 7.64 (d. J = 1.7 Hz, IH) . 8.03 (dd. J = 2.8. 

9.7 Hz. IH), 8.42 (d. J = 2.8 Hz, IH) , 8.59 (d. J = 6.1 Hz. 

2H) . 

20 APCIMS m/z: [M+H]* 365. 
[Example 12] 

2 - Chloro-N- [ 4 - ( 2 - f uryl ) - 5 - ( 4 -pyridyl ) thiazol- 2 - 
yl] pyridine- 3 -carboxamide (Compound 12) 

In a manner similar to that in Example 3, by using 
25 2-chloronicotinic acid (388 mg. 2.46 mmol) in place of 
methoxyacetic acid, the entitled Compound 12 (60.3 mg, 
13 %) was obtained from Compound a (300 mg, 1.23 mmol) 
obtained in Reference Example 1 . 

^H NMR (DMSO-de, 6 Ppm) : 6.58 (dd, J = 1.8, 3.3 Hz. IH) . 
30 6.71 (d. J = 3.3 Hz. IH) . 7.47 (d, J = 6.1 Hz, 2H) . 7.58 
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(dd, J =4.8, 7.5 Hz, IH) , 7.65 (d, J = 1.8 Hz, IH), 8.17 

(dd, J = 1.8, 7.5 Hz, IH) , 8.57 (dd, J = 1.8, 4.8 Hz, IH) , 

8.62 (d, J = 6.1 Hz, 2H), 13.28 (br s, IH) . 

APCIMS m/z: [M+H]* 383. 
5 [Example 13] 

N- [ 4 - ( 2 - Furyl ) - 5 - ( 4 - pyrldyl ) thiazol - 2 - yl ] - ( 3 - 

pyridyl) ace t amide (Compound 13) 

In a manner similar to that in Example 3, by using 

3-pyridylacetic acid hydrochloride (427 mg, 2,46 mmol) in 
10 place of methoxyacetic acid, the entitled Comipound 13 

(20.2 mg, 4 %) was obtained from Compound a (300 mg, 1.23 

mmol) obtained in Reference Example 1. 

NMR (DMSO-de, 8 ppm): 4.02 (s, 2H) , 6.59 (dd, J = 1.8, 

3.3 Hz, IH), 6.71 (d, J = 3.3 Hz, IH), 7.28-7.32 (m, IH) , 
15 7.42 (m, 3H), 7.65 (d, J = 1.8 Hz, IH) , 7.76^7.81 (m, IH) , 

8.50-8.52 (m, IH) , 8.60 (dd, J = 1.8, 4.4 Hz, 2H) , 12.8 

(br s, IH) . 

APCIMS m/z: [M+H]* 363. 
[Excunple 14] 

20 1 - ( t er t - But oxycarbonyl ) - N- [ 4 - ( 2 - furyl ) - 5 - ( 4 - 

pyridyl ) thiazol - 2 - yl ] piperidine - 4 - carboxamide ( Compound 

14) 

Compound a (2.00 g, 8.22 mmol) obtained in Reference 
Example 1 , 1- ( tert-butoxycarbonyl) piperidine- 4 -carboxylic 

25 acid (5.94 g, 25.9 mmol) and PyBOP (14.1 g, 27.1 mmol) 
were dissolved in DMF (32 mL), and triethylamine (7.56 mL, 
54.3 mmol) was added thereto , followed by stirring at 60**C 
for 4 hours. The reaction mixture was poured into water, 
followed by extraction with ethyl acetate. The organic 

30 layer was washed with a saturated aqueous solution of 
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sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting solid was reslurried with ethanol 
to afford the entitled Compound 14 (1.88 g, 50 %). 
5 NMR (DMSO-de, 6 ppm) : 1.41 (s, 9H) , 1.41-1.57 (m, 2H) , 

1.81-1.85 (m, 2H), 2.65-2.80 (m, 3H), 3.94-3.99 (m, 2H) , 
6.58 (dd, J = 1.7, 3.5 Hz,,lH), 6.69 (dd, J = 0.7, 3.5 Hz, 
IH), 7.41 (dd, J = 1.6, 4.4 Hz, 2H), 7.64 (dd, J = 0.7, 
1.7 Hz, IH), 8.60 (dd, J = 1.6, 4.4 Hz, 2H) , 12.56 (br s, 
10 IH) . 

APCIMS m/z: [M+H]* 455. 
[Example 15] . 

N- [ 4 - { 2 - Furyl ) - 5 - ( 4 -pyridyl ) thiazol - 2 -yl ] piper idine - 4 - 
carboxamide (Compound 15) 

15 Compound 14 (1.80 g, 3.96 mmol) was dissolved in 

dichloromethane (20 mL), and trif luorbacetic acid (20 mL) 
was added thereto, followed by stirring at room 
temperature for 30 minutes. The reaction mixture was 
concentrated under reduced pressure, and water was added 

20 to the resulting residue, followed by adding a 10 mol/L 
aqueous solution of sodium hydroxide to adjust the pH to 
12. The precipitated solid was collected by filtration to 
afford the entitled Compound 15 (1.17 g, 84 %). 
^H NMR (DMSO-de, 8 Ppm) : 1.46-1.60 (m, 2H) , 1.74 (d, J = 

25 10.2 Hz, 2H), 2.40-2.55 (m, 3H) , 2.90 (d, J = 12.4 Hz, 2H) , 
6.58 (dd, J = 1.6, 3.2 Hz, IH), 6.68 (dd, J =0.8, 3.2 Hz, 
IH), 7.40 (dd, J = 1.6, 4.6 Hz, 2H) , 7.63 (d, J = 0.8, 1.6 
Hz, IH), 8.59 (dd, J = 1,6, 4.6 Hz, 2H) . 

( 

APCIMS m/z: [M+H]* 355. 
30 [Example 16] 
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1 - ( 5 - Cyanopyr idin - 2-yl)-N-[4-(2 - f uiry 1 ) - 5 - ( 4 - 

pyridyl ) t hiazol - 2 -yl ] piperidine - 4 - carboxamide ( Compound 

16) 

Compound 15 (177 mg, 0.50 mmol ) , 2 - chlor o - 5 - 
5 cyanopyrldlne (104 mg, 0.75 mmol) and potassium carbonate 
(207 mg, 1.50 mmol) were dissolved in NMP (4 mL), followed 
by stirring overnight under heating and reflux. The 
reaction mixture was allowed to cool down to room 
temperature, then poured into water, and the deposited 
10 precipitate was collected by filtration. The resulting 
precipitate was purified through silica gel column 
chromatography ( chlor of orm : methanol = 17:3) to afford the 
entitled Compound 16 (114 mg, 50 %). 

NMR (DMSO-dfi, 6 ppm) : 1.55-1.68 (m, 2H) , 1,91-1,96 (m, 
15 2H), 2.85-2.90 (m, IH) , 3.02-3.10 (m, 2H); 4.42-4.52 (m, 
2H), 6.59 (dd, J = 1,9, 3.5 Hz, IH) , 6.69 (dd, J = 0.8, 

3.5 Hz, IH), 6.97 (d, J =9.2 Hz, IH) , 7.41 (dd, J = 1.6, 

4.6 Hz, 2H), 7.64 (dd, J = 0.8, 1.9 Hz, IH) , 7.84 (dd, J = 
2.4, 9.2 Hz, IH), 8.48 (d, J = 2.4 Hz, IH) , 8.59 (dd, J = 

20 1.6, 4.6 Hz, 2H), 12.60 (br s, IH) . 
APCIMS m/z: [M+H]* 457. 
[Example 17] 

N- [ 4- ( 2-Furyl) -5- ( 4-pyridyl) thiazol-2-yl] -1- [ 5- 
(methanesulf onyl ) pyridin- 2 -yl ] piperidine- 4 -carboxamide 

25 (Compound 17) 

In a manner similar to that in Example 16, by using 
2 -chloro- 5 -(methanesulfonyl) pyridine (144 mg, 0.75 mmol) 
obtained according to the method described in WO02/51836 
in place of 2 -chloro- 5- cyanopyr idine, the entitled 

30 Compound 17 (94.3 mg, 37 %) was obtained from Compound 15 
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(177 mg, 0.50 mmol) . 

NMR (DMSO-ds, 8 ppm) : 1.55-1.69 (m, 2H) , 1.91-1.97 (m, 
2H), 2.86-2.91 (m, IH) , . 3 . 03-3 . 21 (m, 2H) , 3.23 (s, 3H) , 
4.45-4.55 (m, 2H), 6.59 (dd, J = 1.6/ 3.5 Hz, IH) , 6.70 
5 (dd, J = 0.8, 3.5 Hz, IH) , 7.01 (d, J =9.2 Hz, IH) , 7.41 
(dd, J = 1.6, 4.6 Hz, 2H) , 7.64 (dd, J = 0.8, 1.6 Hz, IH) , 
7.88 (dd, J = 3.0, 9.2 Hz, IH), 8.50 (d, J = 3.0 Hz, IH) , 
8.59 (dd, J = 1.6, 4.6 Hz, 2H) , 12.61 (br s, IH) . 
APCIMS m/z: [M+H]* 510. 

10 [Example 18] 

4 - ( Bromomethyl ) -N- [ 4 - ( 2 - fury 1 ) - 5 - ( 4-pyridyl ) thlazol- 2 - 
yllbenzamlde (Compound 18) 

4- (Bromomethyl) benzoic acid (1.12 g, 5.20 mmol) was 
dissolved in toluene (80 mL), and thionyl chloride (7.59 

15 mL, 104 mmol) was added thereto, followed by stirring 
under heating and reflux for 5 hours . The reaction 
mixture was concentrated under reduced pressure, and the 
resulting residue was dissolved in THF (50 mL). Compound 
a (1.00 g, 4.11 mmol) obtained in Reference Example 1, 

20 triethylamine (0.86 mL, 6.17 mmol) euid N,N- 
dimethylaminopyridine (97.6 mg, 0.800 mmol) were added 
thereto, followed by stirring under heating and reflux for 
1 hour. The reaction mixture was allowed to cool down to 
room temperature, and the precipitated solid was collected 

25 by filtration, followed by washing with diethyl ether to 
afford the entitled Compound 18 (2.28 g, 100 %). 
^H NMR (DMSO-d6, 6 ppm): 4.86 (s, 2H) , 6.60 (dd, J = 1.9, 
3.5 Hz, IH), 6.74 (dd, J = 0.5, 3.5 Hz, IH) , 7.46 (dd, J = 
1.6, 4.3 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H) , 7.67 (dd, J = 

30 0.5, 1.9 Hz, IH), 8.14 (dd, J = 1.6, 4.3 Hz, 2H) , 8.62 (d. 
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J = 8.4 Hz, 2H) . 
[Example 19] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -pyridyl ) thiazol - 2 -yl ] - 4 - ( imldazol - 1 - 
ylmethyl) ben z amide (Compound 19) 
5 Compound 18 (880 mg, 2.00 mmol) was suspended ±n NMP 

(10 mL), and Imidazole (408 mg, 6.00 mmol) was added 
thereto, followed by stirring at 65°C for 2 hours. The 
reaction mixture was allowed to cool down to room 
temperature and then poured into water^ and the deposited 

10 precipitate was collected by filtration. The resulting 
precipitate was purified through silica gel column 
chromatography (chloroform: methanol = 17:3) to afford the 
entitled Compound 19 (538 mg, 63 %). 

NMR (DMSO-d6, 6 ppm) : 5.23 (s, 2H) , 6.42 (dd, J = 1.9, 

15 3.2 Hz, IH), 6.57 (dd, J = 0.8, 3.2 Hz, IH), 6.93 (m, IH) , 
7.17 (m, IH), 7.28 (d, J =8.4 Hz, 2H) , 7.36 (dd, J = 0.8, 
1.9 Hz, IH), 7.42 (dd, J = 1.6, 4.6 Hz, 2H) , 7.60 (m, IH), 
7-96 (d, J = 8.4 Hz, 2H) , 8.65 (dd,.J = 1.6, 4.6 Hz, 2H) , 
10.15 (br s, IH) . 

20 APCIMS m/z: [M+H]* 428. 
[Example 20] 

N- [4-(2-Furyl)-5-(4-pyridyl)thiazol-2-yl] -4-[ (4- 
hydroxypiperidino ) methyl ] benzamide dihydrochloride 
(Compound 20) 

^5 , In a manner similsu: to that in Example 19, by using 

4-hydroxypiperidine (607 mg, 6.00 mmol) in place of 
imidazole, a free form of the entitled Compound was 
obtained. The resulting free form was treated with an 
ethyl acetate solution of 4 mol/L hydrogen chloride to 

30 afford the entitled Compound 20 (512 mg, 48 %). 
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NMR (DMSO-de, 8 ppm) : 1.38-1.42 (m, 2H) , 1.69-1.73 (m, 
2H), 2.03-2.18 (m, 2H) . 2.65-2.70 (m, 3H) . 3.40-3.50 (m, 
2H). 4.55 (d, J = 4.0 Hz, IH), 6.60 (dd, J = 1.9, 3.5 Hz, 
IH), 6.74; (dd, J = 0.8, 3.5 Hz. IH) , 7.45 (dd. J = 1.6, 
5 4.6 Hz, 2H), 7.47 (d, J = 8.4 Hz, 2H) , 7.67 (dd. J - 0.8, 
1.9 Hz. IH), 8.10 (d. J = 8.4 Hz, 2H) , 8.62 (dd, J .= 1.6, 
4.6 Hz, 2H). 12.97 (br s. IH). 
APCIMS m/z: [M+H]* 461. 
[Example 21] 

10 N-[4-(2-Fu3:yl)-5-(2-pyridyl)thiazol-2-yl]pyridine-4- 
carboxamlde (Compound 21) 

In a manner similar to that in Example 1. the 
entitled Compound 21 (157. mg, 90 %) was obtained from 
Compound b (122 mg, 0.50 mmol) obtained in Reference 

15 Example 2 in place of Compound a. 

^H NMR (DMSO-ds, 8 ppm): 6.65 (dd, J = 1.8. 3.3 Hz, IH), 
6.84 (d, j = 3.3 Hz, IH), 7.31-7.35 (m, IH) , 7.50-7.53 (m. 
IH), 7.74 (d, J = 1.8 Hz, IH), 7.78-7.83 (m, IH) , 8.00 (d, 
J = 4.8 Hz. 2H). 8.60-8.62 (m. IH) . 8.81 (d. J = 4.8 Hz. 

20 2H). 13.2 (br s. IH). 

APCIMS m/z: [M+H]* 349. 
[Example 22] 

N- [ 4 - ( 2 -Furyl ) - 5 -phenylthiazol- 2-yl ] pyridine- 4 -carboxamlde 
(Compound 22) 

25 In a manner similar to that in Example 1. by using 

Compound, c (300 mg, 1.24 mmol) obtained in Reference 
Example 3 in place of Compound a. the entitled Compound 22 
(372 mg, 86 %) was obtained. 

^H NMR (DMSO-ds, 8 ppm): 6.53-6.55 (m. 2H) . 7.43-7.46 (m. 
30 5H), 7.61 (dd, J = 0.7. 1.8 Hz. IH) . 8.02 (dd. J = 1.7. 
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4.5 Hz, 2H), 8.82 (dd, J = 1.7, 4.5 Hz, 2H) , 13.23 (br s, 
IH). 

ESIMS m/z: [M+H]* 348. 
[Example 23] 

N- [ 5 - Benzyl - 4 - ( 2 - f uryl ) thlazol- 2 -yl ] pyridine- 4 -carboxamlde 
(Compound 23) 

In a manner similar to that In Example 1, the 
entitled Compound 23 (99.4 mg, 31 %) was obtained from 
Compound d (300 mg, 0.89 mmol) obtained in Reference 
Example 4 in place of Compound a. 

^H NMR (DMSO-dfi, 8 ppm) : 4.39 (s, 2H) , 6.34 (dd, J = 1.8, 
3.5 Hz, IH), 6.50 (d, J = 3.5 Hz, IH) , 7.26-7.36 (m, 6H) , 
7.63 (dd, J = 1.7, 4.5 Hz, 2H), 8.71 (dd, J = 1.7, 4.5 Hz, 
2H) , 10.90 (br s, IH) . 
ESIMS m/z: [M-H]' 360. 
[Example 24] 

N- ( 5 - ( Ethoxycarbonyl ) - 4 - ( 2 -f uryl ) thiazol- 2 -yl ] pyridine- 4 - 
carboxamlde (Compound 24) 

In a manner similar to that in Example 1, the 
entitled Compound 24 (1.15 g, 53 %) was obtained from 
Compound e (2.00 g, 6.27 mmol) obtained in Reference 
Example 5 in place of Compound a. 

^H NMR (DMSO-ds, 8 ppm): 1.41 (t, J = 7.2 Hz, 3H) , 4.39 (q, 
J = 7.2 Hz, 2H), 6.52 (dd, J = 1.7, 3.5 Hz, IH) , 7.47 (d, 
J = 1.7 Hz, IH), 7.73 (dd, J = 1.5, 4.4 Hz, 2H) , 7.79 (d, 
J = 3.5 Hz, IH), 8.71 (dd, J = 1.5, 4.4 Hz, 2H) . 
ESIMS m/z: [M-H]" 342. 
[Example 25] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - ( 1 - oxopyridin- 4 -yl ) thiazol- 2 -yl ] ace t amide 
(Compound 25) 
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Compound 2 (550 mg, 1.92 mmol) was suspended in 
dichloromethane (30 mL), and m-chloroperbenzoic acid (531 
mg, 2.51 mmol) was added thereto, followed by stirring at 
room temperature for 1 hour. An aqueous solution of 
sodium thiosulfate was added to the reaction mixture, 
followed by stirring for 30 minutes, and then the solvent 
was distilled away under reduced pressure. A saturated 
aqueous solution of sodium hydrogencarbonate was added to 
the resulting residue, and the precipitated crystals were 
collected by filtration. The resulting crystals were 
washed successively with water and ethanol to afford the 
entitled Compound 25 (517 mg, 89 %) as a yellow solid. 

NMR (DMSO-d6, 6 ppm) : 2.18 (s, 3H) , 6.59 (dd, J =1.8, 
3.3 Hz, IH), 6.71 (dd, J = 0.7, 3.3 Hz, IH) , 7.44 (dd, J = 
1.5, 4.6 Hz, 2H), 7.66 (dd, J = 0.7, 1.8 Hz, IH) , 8.22 (dd, 
J = 1.5, 4.6 Hz, 2H), 12.5 (br s, IH). 
ESIMS m/z: [M+H]* 302. 
[Example 26] 

N- [4- (2-Furyl) -5-methylthiazol-2-yl]acetamide (Compound 
26) 

In a manner similar to that in Example 2, the 
entitled Compound 26 (206 mg, 80 %) was obtained from 
Compound f(207 mg, 1,15 mmol) obtained in Reference 
Example 6 in place of Compound a . 

^H NMR (DMSO-de, 8 ppm): 2.03 (s, 3H), 2.55 (s, 3H) , 6.46 
(dd, J = 1.8, 3.3 Hz, IH) , 6.56 (d, J = 3.3 Hz, IH) , 7.45 
(d, J = 1.8 Hz, IH) . 
APCIMS m/z: [M+H]* 223. 
[ Example 27] 

N- [4- (2-Furyl) -5-phenylthiazol-2-yl]acetamide (Compound 
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27) 

In a manner similar to that in Example 2, the 
entitled Compound 27 (277 mg, 78 %) was obtained from 
Compound c (300 mg, 1.24 mmol) obtained in Reference 
5 Example 3 in place of Compound a. 

NMR (DMSO-de, 8 ppm) : 2.17 (s, 3H) , 6.47-6.57. (m, 2H) , 
7.35-7.49 (m, 5H) , 7.57 (d, J = i.8 Hz, IH) / 12.37 (br s/ 
IH). 

APCIMS m/z: [M+H]* 285. 
10 [Example 28] 

N- [ 4 - ( 2 -Furyl ) - 5 -phenylthiazol- 2 - yl ] cyclohexanecarboxamide 
(Compound' 28) 

In a manner similar to that in Example A, the 
entitled Compound 28 (332 mg, 76 %) was obtained from 
15 Compound c (300 mg, 1.24 mmol) obtained in Reference 
Example 3 in place of Compound a. 

NMR (DMSO-ds, & Ppm) : 1.24-1.86 (m, lOH) , 2.50-2.56 (m, 
IH), 6.51 (s, 2H), 7.42 (br s/ 5H) , 7.57 (s, IH) , 12.30 (s, 
IH). 

20 APCIMS m/z: [M+H]* 353. 
[Example 29] 

N- [4- (2-Furyl) -5-morpholinothiazol-2-yl]pyridine-4- , 
carboxamide (Compound 29) 
Step 1: 

25 Compound g (250 mg, 1.02 mmol) obtained in Reference 

Example 7 was dissolved in DMF (4 mL), and morpholine 
(0.440 mL, 5.10 mmol) was added thereto, followed by 
stirring at 100°C for 6 hours. The reaction mixture was 
allowed to cool down, and water was added to the reaction 

30 mixture, followed by extraction with ethyl acetate. The 
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organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 
5 through silica gel column chromatography ( hexane : ethyl 
acetate = 1:1) to afford 2-amino-4- (2-furyl) -5- 
morpholinothiazole (135 mg, 52 %). 

NMR (CDCI3, 6 ppm) : 2.86-2.89 (m, 4H) , 3.84-3.87 (m, 4H) , 
4.94 (br s, 2H) , 6.47 (dd, J = 1.8, 3.3 Hz, IH) , 6.85 (dd, 
10 J = 0.8, 3.3 Hz, IH), 7.42 (dd, J = 0.8, 1.8 Hz, IH) . 
Step 2 : 

In a manner similar to that in Example 1, - the 

* 

entitled Compound 29 (175 mg, 60 %) was obtained from 2- 
amino-4- (2-furyl) -S-morpholinothiazole (206 mg, 0.82 mmol) 

15 obtained in Step 1 in place of Compound a. 

^H NMR (CDCI3, 8 ppm): 3.02-3.05 (m, 4H) , 3.89-3.92 (m, 4H ) , 
6.43 (dd, J = 1.8, 3.3 Hz, IH) , 6.82 (dd, J =0.8, 3.3 Hz, 
IH), 7.31 (dd, J = 0.8, 1.8 Hz, IH) , 7.68 (dd, J = 1.5, 
4.5 Hz, 2H), 8.76 (dd, J = 1.5, 4.5 Hz, 2H), 10.56 (br s, 

20 IH). 

ESIMS m/z: [M-H]' 355. 
[Example 30] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothiazol- 2 -yl ] ace t amide 
(Compound 30) . . 

25 III a manner similar to that in Example 2, the 

entitled Compound 30 (136 mg, 92 %) was obtained from 2- 
amino-4-(2-furyl)-5-morpholinothiazole (127 mg, 0.51 mmpl) 
obtained in Step 1 of Example 29 in place of Compound a 
obtained in Reference Example 1 . 

30 ^H NMR (CDCI3, 6 ppm): 2.17 (s, 3H) , 2.98-3.01 (m, 4H) , 
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3,86 (m, 4H), 6.50 (dd, J = 1.7, 3.3 Hz, IH) , 6.85 (d, J = 
3.3 Hz, IH), 7.44 (d, J = 1.7 Hz, IH) , 9.25 (br s, IH) . 
ESIMS m/z: [M+H]* 294 
[Example 31] 

5 N- [4 - (2-Furyl) - 5-morpllol±notll±azol-2-yl]pyr±dine-3- 
carboxamlde (Compound 31) 

In a manner similar to that in Example 1, by using 
nicotinoyl chloride hydrochloride (356 mg, 2.00 mmol) in 
place of isonicotinoyl chloride hydrochloride and using 2- 
10 amino-4-(2-furyl)-5-morpholinothiazole (251 mg, 1.00 mmol) 
obtained in Step 1 of Example 29 in place of Compound a 
obtained in Reference Example 1, the entitled Compound 31 
(216 mg, 61 %) was obtained. 

^H NMR (CDCI3, 6 ppm): 3.04 (t, J = 4.6 Hz, 4H) , 3.90 (t, J 

15 =4.6 Hz, 4H), 6.33 (dd, J = 1.9, 3.5 Hz, IH) , 6.85 (d, J 
= 3.5 Hz, IH), 7.39 (d, J = 1.9 Hz, IH) , 7.45 (dd, J = 4.9, 
7.8 Hz, IH), 8.21 (ddd, J = 1.9, 2.2, 7.8 Hz, IH) , 8.81 
(dd, J = 1.9, 4.9 Hz, IH) , 9.14 (d, J = 2.2 Hz, IH) . 
APCIMS m/z: [M+H]* 357. 

20 [Example 32] 

2 -Chloro-N- [ 4 - ( 2 - f uryl ) - 5 -morpholinothiazol- 2 -yl ] pyridine- 
5-carboxamide (Compound 32) 

2 -Amino- 4 - ( 2 - f uryl ) - 5 -morpholinothiazole (2.15 g , 
8.57 mmol) obtained in Step 1 of Example 29 was dissolved 

25 in pyridine (25 mL), and 6-chl6ronicptinoyl chloride (1.81 
g, 10.3 mmol) and N,N -dime thy laminopyridine (105 mg, 0.86 
mmol) were added thereto. The mixture was stirred at room 
temperature for 10 hours, and then the solvent was 
distilled away under reduced pressure. The resulting 

30 residue was purified through silica gel column 
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chromatography (hexane : ethyl acetate = 1:1 to 1:2) to 
afford the entitled Compound 32 (1.96 g, 59 %). 

NMR (CDCI3, 8 ppm): 3.04 (t, J = 4.3 Hz, 4H) , 3.90 (t, J 
= 4.3 Hz, 4H), 6.41 (dd, J = 1.6, 3.5 Hz, IH) , 6.79 (d, J 
5 = 3.5 Hz, IH), 7.23 (d, J = 1.6 Hz, IH) , 7-36 (d, J = 8.4 
Hz, IH), 8.11 (dd, J = 2-2, 8.4 Hz, IH) , 8.84 (d, J = 2.2 
Hz, IH) . 
[Example 33] 

N-[4- (2-Furyl) -5-morpholinothiazol-2-yl] -2- [ (2- 
10 hydroxyethyl) amino] pyridine- 5 -carboxamide (Compound 33) 

Compound 32 (391 mg, 1.00 mmol) was dissolved in 
1,4-dioxane (4 mL), and ethanolamine (0.300 mL, 5.00 mmol) 
was added thereto, followed by stirring overnight under 
heating and reflux. The reaction mixture was concentriated 
15 under reduced pressure, and a saturated aqueous solution 
of sodium chloride and chloroform were added to the 
resulting residue, and the precipitated solid was 
collected by filtration to afford the entitled Compound 33 
(244 mg, 59 %) . 

20 ^H NMR (DMSO-dfi, 8 ppm): 2.91 (t, J = 4.4 Hz, 4H) , 3.30- 
3.43 (m, 2H), 3.51-3.54 (m, 2H), 3.78 (t, J - 4.4 Hz, 4H) , 
4.74 (m, IH), 6.55 (d, J = 8.9 Hz, IH) , 6.60 (dd, J = 1.9, 
3.2 Hz, IH), 6.81 (dd, J = 0.8, 3.2 Hz, IH) , 7.36 (t, J - 
8.1 Hz, IH), 7.68 (dd, J = 0.8, 1.9 Hz, IH) , 8.00 (dd, J = 

25 2.2, 8.9 Hz, IH) , 8.7!5 (d, J = 2.2 Hz, IH) . 
APCIMS m/z: [M+H]* 416. 
[Example 34] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothiazol - 2 -yl ] - 2 - 
morpholinopyridine-5-carboxamide (Compound 34) , 
30 Compound 32 (391 mg, 1.00 mmol) was dissolved in 
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1,4-dioxane (10 mL), and morpholine (0.44 mL, 5.00 mmol) 
was added thereto, followed by stirring under heating and 
refliix for 10 hours. . The reaction mixture was 
concentrated under reduced pressure, and a saturated 
5 aqueous solution of sodium chloride was added to the 
resulting residue, followed by extraction with chloroform. 
The organic layer was washed with a saturated aqueous 
solution of sodium chloride and dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 

10 under reduced pressure. The resulting residue was 
purified through silica gel column chromatography 
(chloroform: methanol .= 19:1) to afford the entitled 
Compound 34 (372 mg, 84 %). 

NMR (CDCI3, 6 ppm) : 3.02 (t, J = 4.6 Hz, 4H) , 3.68 ( t , J 

15 = 4.7 Hz, 4H), 3.82 (t, J = 4.7 Hz, 4H) , 3.89 (t, J = 4.6 
Hz, 4H) , 6.51 (dd, J = 1.9, 3.5 Hz, IH) , 6.66 (d, J = 9.2 
Hz, IH), 6.88 (d, J = 3.5 Hz, IH), 7.45 (d, J = 1,9 Hz, 
IH), 7.98 (dd, J = 2.4, 9.2 Hz, IH), 8.72 (d, J = 2.4 Hz, 
IH). 

20 APCIMS m/z: ;[M+H]* 442. 
[Example 35] 

N- [4- (2-Furyl) -5-morpholinothiazol-2-yl] -2- {4- 
methylpiperazin- 1 -yl ) pyridine- 5 -carboxamide ( Compound 35 ) 
Compound 32 (391 mg, 1.00 mmol) was dissolved in 

25 1,4-dioxane (10 mL), and 1-methylpiperazine (0.56 mL, 5.00 
mmol) was added thereto, followed by stirring under 
heating and reflux for 10 hours.. The reaction mixture was 
concentrated under reduced pressure, a saturated aqueous 
solution of sodium chloride was added to the resulting 

30 residue, followed by extraction with chloroform. The 
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organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 
through silica gel column chromatography 

(chloroform: methanol: 28 % aqueous ammonia = 10:1:1) to 
afford the entitled Compound 35 (454 mg, 100 %)• 

NMR (CDCI3, 6 ppm): 2.36 (s, 3H) , 2.52 (t, J = 4.9 Hz, 
4HK 3.02 (t, J = 4.6 Hz, 4H) , 3.74 (t, J = 4.9 Hz, 4H) , 
3.89 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.2 Hz, IH) , 
6.66 (d, J = 9.4 Hz, IH), 6.87 (d, J = 3.2 Hz, IH) , 7.45 
(d, J = 1.9 Hz, IH), 7.95 (dd, J =2.4, 9.4 Hz, IH) , 8.70 
(d, J = 2.4 Hz, IH) . 
APCIMS m/z: [M+H]* 455. 
[Example 36] . 

2-Chloromethyl-N- [4- ( 2-f uryl ) -5-morphollnothlazol-2- 
yl] pyridine- 5 -carboxamlde (Compound 36) 
Step 1: 

Methyl 6- chlorome thy Inlcotlnate (1.30 g, 7.00 mmol) 
obtained according to the method described In WO02/92455 
was added to 2 mol/L hydrochloric acid, followed by 
stirring under heating and reflux for 5 hours. The 
reaction mixture was allowed to cool down to room 
temperature, and the precipitated solid was collected by 
filtration to afford 6- chlorome thylnlcotlnlc acid (539 mg, 
45 %) . 

^H NMR (DMSO-de, & Ppm) : 4.87 (s, 2H) , 7.70 (d, J = 8.1 Hz, 
IH), 8.32 (dd, J = 2.2, 8.1 Hz IH) , 9.04 (d, J = 2.2 Hz, 
IH). 
Step 2: 
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e-Chloromethylnicotinic acid (172 mg, 1.00 mmol) 
obtained in Step . 1, 2-amino-4- ( 2-f uryl) -5- 

morpholinothiazole (251 mg, 1.00 mmol) obtained in Step 1 
of Example 29 and PyBQP (572 mg, 1,10 mmol) were dissolved 
in DMF (4 mL) , and triethylamine (0.307 mL, 2.20 mmol) was 
added thereto, followed by stirring at room temperature 
for 2 hours. The reaction mixture was poured into water, 
followed by extraction vyith ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under the reduced 
pressure. The resulting residue was purified through ' 
silica gel column chromatography (hexane: ethyl acetate = 
2:1 to 1:3) to afford the entitled Compound 36 (194 mg, 
48 %) . 

NMR (CDCI3, 8 ppm): 3.04 (t, J = 4.6 Hz, 4H) , 3.85 (t, J 
= 4.6 Hz, 4H), 4.64 (s, 2H), 6.28 (dd, J = 2.2, 3.5 Hz, 
IH), 6.69 (dd, J = 0.8, 3.5 Hz, IH), 7.05 (dd, J = 0.8, 
2.2 Hz, IH), 7.42 (d, J = 8.4 Hz, IH) , 8.12 (dd, J = 2.4, 
8.4 Hz, IH), 8.98 (d, J = 2.4 Hz, IH) , 12.26 (br s, IH) . 
[Example 37] 

N- [ 4 - { 2 - Furyl ) -5 -morpholinothiazol - 2 -yl ] - 2 - ( imidazol- 1 - 
ylmethyl) pyridine- 5 -carboxamide (Compound 37) 

Compound 36 (97.1 mg, 0. 240 mmol ) was dissolved in 
DMF (2.5 mL), imidazole (49.0 mg, 0.721 mmol) was added 
thereto, followed by stirring at 95**C for 2 hours. The 
reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
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then the solvent was distilled away under the reduced 
pressure. The resulting residue was purified through 
silica gel column chromatography (chloroform: methanol = 
17:3) to afford the entitled Compound 37 (58.0 mg, 55 %). 

NMR (CDCI3, 6 ppm) : 3.02 (t, J = 4.6 Hz, 4H) , 3.90 (t, J 
= 4.6 Hz, 4H), 5.31 (s, 2H) , 6.42 (dd, J = 1.9, 3.2 Hz. 
IH) . 6.80 (d, J = 3.2 Hz. IH), 6.97 (d, J = 8.1 Hz. IH) , 
6.96-6.70 (m, IH) , 7.15-7.19 (m, IH) , 7.28 (d, J = 1.9 Hz. 
IH), 7.62-7.66 (m, IH) , 8.15 (dd, J = 2.2, 8,1 Hz, IH) . 
9.09 (d, J = 2.2 Hz, IH). 
APCIMS m/z: [M+H]* 437. 
[Example 38] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothiazol- 2 -yl ] - 2 - ( 4 - 

hydroxypiperidinomethyl) pyridine- 5 -carboxamide (Compound 
38) 

In a manner similar to that in Example 37, by using 
4-hydrox3^iperidine and 1,4-d^oxane in place of imidazole 
and DMF. respectively, the entitled Compound 38 (66.2 mg, 
59 %) was obtained from Compound 36 (96.8 mg, 0.239 mmol). 
^H NMR (CDCI3, 6 ppm): 1.59-1.72 (m, 4H) i 1.92-2.00 (m, 2H) , 
2.15-2.30 (m, IH) , 2.75-2.80 (m. 2H) . 3.03 (t. J = 4.6 Hz. 
4H). 3.73 (s. 2H), 3-96 (t, J = 4.6 Hz, 4H) , 6.47 (dd, J = 
1.9, 3.5 Hz, IH), 6.85 (dd, J = 0.8, 3.5 Hz, IH) . 7.38 (dd. 
J = 0.8. 1.9 Hz. IH), 7.60 (d, J = 7.7 Hz, IH) , 8.18 (dd, 
J = 2.2, 7.7 Hz, IH), 9.06 (d, J = 2.2 Hz, IH) . 
APCIMS m/z: [M+H]* 470. 
[Example 39] . 

2 - Chloro - N - [ 4 - ( 2 - furyl ) - 5 -morpholino thiaz ol - 2 - yl ] pyridine - 
4 -carboxamide (Compound 39) 

2-Chloroisonicotinic acid (5.00 g, 31.7 mmol) was 
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added to thionyl chloride (40 mL), followed by stirring 
under heating and reflux for 2 hours. The reaction 
mixture was concentra.ted under reduced pressure, and the 
resulting residue was dissolved in dichloromethane (1 mL). 
The resulting solution was added to a pyridine (16 mL) 
solution of 2-amino-4- ( 2-furyl) -5-morpholinothia20le (880 
, mg, 5.00 mmol) obtained in Step 1 of Example 29, and then 
N,N -dime thy laminopyridine (48.8 mmol, 0.400 mmol) was 
added thereto, followed by stirring at room temperature 
for 1 hour. The reaction mixture was concentrated under 
reduced pressure, and the resulting residue was purified 
through silica gel column chromatography ( hexane : ethyl 
acetate = 1:3 to ethyl acetate) to afford the entitled 
Compound 39 (1.05 g, 66 %) 

NMR (CDCI3, 6 ppm): 3.03 (t, J = 4.6 Hz, 4H) , 3.60 (t, J 
= 4.6 Hz, 4H), 6.52 (dd, J = 1.6, 3.5 Hz, IH) , 6.88 (dd, J 
= 0.8, 3.5 Hz, IH), 6.95 (dd, J = 1.4, 5.1 Hz, IH) , ,7.10- 
7.12 (m, IH), 7.46 (dd, J =0.8, 1.6 Hz, IH) , 8.35 (dd, J 
= 0.8, 5.1 Hz, IH), 9.33 (br s, IH) . . 
[Example 40] 

N - [ 4 - ( 2 - Furyl ) - 5 -morpholinothiazol - 2 -yl ] - 2 - 
morpholinopyridine-4-carboxamide (Compound 40) 

Compound 39 (391 mg, 1.00 mmol). was dissolved in NMP 
(10 mL), morpholine (1.05 mL, 12.0 mmol) was added thereto, 
followed by stirring at 150°C for 8 hours. The reaction 
mixture was purified through silica gel column 
chromatography (hexane: ethyl acetate = 2:1 to 1:3) to 
afford the entitled Compound 40 (118 mg, 27 %). 
^H NMR (CDCI3, 6 ppm): 3.03 (t, J = 4.6 Hz, 4H) , 3.58 (t, J 
= 4.9 Hz, 4H), 3.84 (t, J = 4 . 9 Hz , 4H) , 3.88 (t, J = 4.6 



Hz, 4H), 6,50 (dd, J = 1.9, 3.5 Hz, IH) , 6.86 (d, J = 3.5 
Hz, IH), 6.94 (dd, J = 1.6, 5.1 Hz, IH) , 7.09 (d, J = 1,6 
Hz, IH), 7.42 (d, J = 1.9 Hz, IH) , 8.33 (d, J = 5.1 Hz, 
IH) . 

5 APCIMS m/z: [M+H]* 442. 
[Example 41] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothiazol- 2-yl]-2-(4- 
methylpiper az in - 1 -yl ) pyridine - 4 - carboxamide ( Compound 4 1 ) 
Compound 39 (391 mg, 1.00 mmol) was dissolved in NMP 

10 (10 mL) , and 1-methylpiperazine (1.11 mL, 10.0 mmol) was 
added thereto, followed by stirring overnight at ISO^'C. 
The reaction mixture was poured into water, followed by 
extraction with ethyl acetate* The organic layer was 
washed with a saturated aqueous solution of sodium 

15 chloride aiid dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography ( chloroform : methanol = 19:1) to 
afford the entitled Compound 41 (22.2 mg, 5 %). 

20 ^H NMR (CDCI3, 8 ppm): 2.37 (s, 3H) , 2.55 (t, J = 4.9 Hz, 
4H), 3.03 (t, J = 4.6 Hz, 4H) , 3.66 (t, J « 4.9 Hz, 4H) , 
3.90 (t, J = 4.6 Hz, 4H), 6.51 (dd, J = 1.9, 3.2 Hz, IH) , 
6.87 (dd,. J = 0.8, 3.2 Hz, IH), 6.90 (dd, J = 1.3, 5.1 Hz, 
IH), 7.11 (d, J = 1.3 Hz, IH), 7.44 (dd, J = 0.8, 1.9 Hz, 

25 IH), 8.32 (d, J = 5.1 Hz, IH) , 9.50 (br s, IH) . 
APCIMS m/z: [M+H]* 455. 
[Example 42] 

1 - ( tert -Butoxycarbonyl ) -N- [ 4 - ( 2 - f uryl ) - 5 « 

morpholino thiaz ol - 2 -yl ] piper idine - 4 - carboxamide ( Compound 
30 42) 
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2 - Amino - 4 - ( 2 - f uryl ) - 5 -morpholinothiazole (3.58 g , 
14.3 mmol) obtained in Step 1 of Example 29, l-(tert- 
butoxycarbonyl)-4-plperidinecarboxyllc acid (3.27 g, 14.3 
mmol) and PyBOP (8.16 g, 15.7 mmol) were dissolved in DMF 
5 (30 mL), and txiethylamine (4.37 mL, 31.4 mmol) was ajdded 
thereto, followed by stirring overnight at room 
temperature. The reaction mixture was poured into water, 
followed by extraction with ethyl acetate. The organic 
layer was washed successively with 1 mol/L hydrochloric 

10 acid, a saturated aqueous solution of sodium 
hydro gencarbonate and a saturated aqueous solution of 
sodium chloride, and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 

15 through silica gel column chromatography (hexane : ethyl 
acetate = 1:1) to afford the entitled Compound 42 (4.52 g, 
68 %) . 

NMR (CDCI3, 6 ppm): 1.45 (s, 9H) , 1,60-1.80 (m, 4H) , 
2.20-2.28 (m, IH) , 2.49-2.58 (m, 2H) , 3.00 (t, J = 4.6 Hz, 
20 4H), 3.88 (t, J = 4.6 Hz, 4H) , 3.95-4.15 (m, 2H) , 6.52 (dd, 
J = 1.9, 3.5 Hz, IH), 6.90 (d, J = 3.5 Hz, IH) , 7.43 (d, J 
= 1.9 Hz, IH), 10.28 (br s, IH) . 
APCIMS m/z: [M+H]* 463. 
[Example 43] 

25 1 - ( Benzyloxycarbonyl ) -N- [ 4 - { 2 -f uryl ) - 5 -morpholinothiazol- 
2 -yl ] piperidine - 4 - carboxamide ( Compound 43) 

1 - Benzyl oxycarbonylpiperidine - 4 - carboxylic acid 
(5.00 g, 19.0 mmol) was dissolved in dichloromethane (80 
mL), and thionyl chloride (6.93 mL, 95.0 mmol) and DMF 

30 (0.15 mL, 1.90 mmol) were added thereto, followed by 
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stirring under heating and ref liax for 3 hours . The 
reaction mixture was concentrated under reduced pressure, 
and the resulting residue was dissolved In dlchlorome thane 
(2 mL). The resulting solution was added to a solution of 
2-amlno-4-(2-furYl)-5-inorphollnothlazole (2.01 g, 8.00 
nunol) In pyridine (32 mL) obtained In Step 1 of Example 29, 
cmd then N,N -dime thy lamlnopyrldlne (97.6 mg, 0.800 mmol) 
was added thereto, followed by stirring at room 
temperature for 1 hour. The solvent was distilled away 
under reduced pressure, and the resulting residue was 
purified through. silica gel column chromatography 
(hexane: ethyl acetate = 1:1 to 1:3) to afford the entitled 
Compound 43 (4.96 g, 100 %). 

NMR (CDCI3, 6 ppm): 1.61-1.78 (m, 4H) , 2.30-2.38 (m, IH) , 
2.70-2.78 (m, 2H) , 2.98 (t, J = 4.6 Hz, 4H) , 3.88 (t, J = 
4.6 Hz, 4H), 4.13-4.23 (m, 2H) , 5.12 (s, 2H) , 6.51 (dd, J 
= 1.6, 3.2 Hz, IH), 6.87 (d, J = 3.2 Hz, IH) , 7.29-7-36 (m, 
5H), 7.44 (d, J = 1.6 Hz, IH) , 9.71 (br s, IH) . 
APCIMS m/z: [M+H]* 497. 
[Example 44] 

N- [ 4 - ( 2 -Furyl ) - 5 -morphollnothlazol- 2 -yl ] piperldlne - 4 - 
carboxamlde (Compound 44) 

Compound 43 (4.71 g, 9.50 mmol) was dissolved In 
dlchlorome thane (100 mL), and dimethyl sulfide (29.4 mL, 
400 mmol) and boron trlfluorlde- diethyl ether complex 
(24.6 mL, 200 mmol) were added thereto, followed by 
stirring overnight at room temperature. The reaction 
mixture was poured Into 28 % aqueous ammonia, followed by 
extraction with chloroform. The organic layer was washed 
with a saturated aqueous solution of sodium chloride and 
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dried over anhydrous magnesiiam sulfate, and then the 
solvent was distilled away under reduced pressure to 
afford the entitled Compound 44 ( 1 . 36 g, 38 %) . 

NMR (DMSO-de, 8 ppm) : 1.43-1.57 (m, 2H) , 1 . 67- 1 . 71 (m, 
2H), 2.40-2.60 (m, 3H) , 2.88 (t, J « 4.6 Hz, 4H) , 2.95- 
3.00 (m, 2H), 3.77 (t, J = 4.6 Hz, 4H) , 6.59 (dd, J = 1.9, 
3.2 Hz, IH), 6.77 (dd, J = 0.8, 3.2 Hz, IH), 7.67 (dd, J 
=0.8, 1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 363. 
[Example 45] 

1 - { 5 - Cyanopyridin- 2 -yl ) -N- [ 4 - ( 2 - f uryl ) - 5 - 

morpholinothiazol- 2 -yl ] piperidine- 4 - carboxamide ( Compound 
45) , 

Compound 44 (181 mg, 0.50 mmol) , 2-chloro-5- 
cyanopyridine (104 mg, 0.75 mmol) and potassium carbonate 
(207 mg, 1.50 mmol) were suspended in 1,4-dioxane (4 mL) , 
followed by stirring overnight under heating and reflux. 
The insoluble was removed through filtration , the filtrate 
was distilled away under reduced pressure, and the 
resulting residue was purified through silica gel column 
chromatography (chloroform methanol = 20:1) to afford the 
entitled Compound 45 (158 mg, 68 %). 

^H NMR (CDCI3, 8 ppm): 1.70-1.95 (m, 4H) , 2.40-2.55 (m, IH) , 
2.85-2.95 (m, 2H) , 2.99 (t, J = 4.6 Hz, 4H) , 3.88 (t, J = 
4.6 Hz, 4H), 4.35-4.45 (m, 2H) , 6.52 (dd, J = 1.9, 3.5 Hz, 
IH), 6.60 (d, J = 9.4 Hz, IH) , 6;87 (dd, J = 0.8, 3.5 Hz, 
IH), 7.45 (dd, J = 0.8, 1.9 Hz, IH) , 7.61 (dd, J = 2.2, 
9.4 Hz, IH), 8.40 (d, J = 2.2 Hz, IH) , 9.76 (br s, IH) . 
APCIMS m/z: [M+H]"' 465. 
[Example 46] 
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N- [ 4 - ( 2 -Puryl ) - 5 -morpholinothiazol- 2 -yl ] - 1 - [ 5 - 

( me thanesulf onyl ) pyridln - 2 -yl ] piperidine - 4 - carboxamide 

(Compound 46) 

In a manner similar to that In Example 45, by using 
2 -ehloro- 5 -(methanesulfonyi) pyridine (144 mg, 0.75 mmol) 
obtained according to the method described In WO02/51836 
in place of 2-chloro-5-cyanopyridlne, the entitled 
Compound 46 (83-3 mg, 32 %) was obtained from Compound 44 
(181 mg, 0.50 mmol). 

NMR (CDCI3, 8ppm): 1.70-1.90 (m, 2H) , 1.90-2,00 (m, 2H) , 
2.45-2.55 (m, IH) , 2.99 (t, J = 4.7 Hz, 4H) . 3.04 (s, 3H) , 
3.05-3.10 (m. 2H), 3.88 (t, J = 4.7 Hz, 4H) , 4.41-4.51 (m, 
2H), 6.52 (dd, J - 1.9, 3.2 Hz, IH) , 6.63 (d, J =9.2 Hz. 
IH), 6.87 (d, J = 3.2 Hz. IH) , 7.45 (d, J = 1.9 Hz, IH) . 
7.87 (dd, J = 2.4, 9.2 Hz, IH) , 8.63 (d, J = 2.4 Hz. IH) , 
9.51 (br s, IH). 
APCIMS m/z: [M+H]* 518. 
[Example 47] 

N- [ 4 - ( 2 - Furyl ) - 5 -morpholinothiazol- 2 -yl J - 1 - ( 5 - 
nitropyridin-2-yl)plperidlne-4-carboxamide (Compound 47) 

In a manner similar to that in Example 45, by using 
2-chloro-5-nitropyridine (238 mg, 1.50 mmol) in place of 
2-chloro-5-cyanopyridine, the entitled Compound 47 (78.5 
mg, 41 %) was obtained from Compoiind 44 (145 mg, 0.400 
mmol ) . . 

^H NMR (CDCI3, 8 ppm): 1.75-1.95 (m, 4H) , 2.40-2.55 (m, IH). 
2.90-3.00 (m, 2H) , 3.00 (t, J = 4.6 Hz. 4H) , 3 . 80-3 . 90 (m, 
2H), 3.89 (t, J = 4.6 Hz, 4H) , 6.52 (dd, J = 1.9, 3.5 Hz, 
IH), 6.76 (dd, J = 4.6, 8.1 Hz, IH) , 6.88 (dd, J = 0.8, 
3.5 Hz, IH), 7.45 (dd, J = 0.8, 1.9 Hz, IH) , 8.13 (dd, J = 



181 



1.8, 8.1 Hz, IH) . 8.32 (dd, J = 1.8, 4.6 Hz, IH), 9.70 (br 
S. IH). 

APCIMS m/z: [M+H]* 485. 
[Example 48] 

N- [ 4 - ( 2 -Furyl ) - 5 -morphollnothlazol- 2 -yl ] - 1 - ( 3 - 
nitropyridin-2-yl)piperidine-4-carboxamide (Compound 48) 

In a manner similar to that in Example 45, by using 
2-chloro-3-nitropyridine (238 mg, 1.50 iranol) in place of 
2-chloro-5-cyanopyridine, the entitled Compound 48 (76.0 
mg, 39 %) was obtained from Compound 44 (145 mg, 0.400 
mmol ) . 

^H NMR (CDCI3, 8 PPm): 2.37 (m. IH) , 2.54 (t, J = 4.9 Hz, 
4H), 3.03 (t, J = 4.6 Hz, 4H) , 3.66 (t, J = 4.9 Hz, 4H) , 
3.89 (t, J = 4.6 Hz. 4H), 6.50 (dd, J = 1.6, 3.2 Hz, IH) , 
6.86 (dd, J = 0.8, 1 . 6 Hz , IH) , 6.89 (dd, J = 1.6, 5.1 Hz, 
IH), 7.10 (d. J = 1.6 Hz, IH). 7.43 (dd, J = 0.8, 1.6 Hz, 
IH). 8.31 (d, J = 5.1 Hz, IH), 9l.50 (br s, IH) . 
APCIMS m/z: [M+HJ* 485. 
[Example 49] 

N- [ 4 - ( 2 - Furyl ) - 5 -morpholino thiazol -2-yl]-l-(2- 
pyrimidinyl)piperidine-4-carboxamide (Compound 49) 

In a manner similar to that in Example 45, by using 
2-chloropyrimidlne (172 mg, 1.50 mmol) in place of 2- 
chloro-5-cyemopyridine, the entitled Compound 49 (87.5 mg, 
50 %) was obtained from Compound 44 (145 rag, 0.40 mmol). 
^H NMR (CDCI3, 8 ppm): 1.72-1.78 (m, 2H) , 1.85-1.95 (m, 2H) , 
2.40-2.50 (m, IH) , 2.83-2.89 (m, 2H), 2.99 (t, J = 4.6 Hz, 
4H), 3.88 (t, J = 4.6 Hz, 4H) , 4.72-4.80 (m, 2H) , 6.49 (t. 
J = 4.9 Hz. 2H), 6.51 (dd, J = 1.6, 3.5 Hz. IH) . 6.87 (dd, 
J = 0.8, 3.5 Hz, IH) , 7.45 (dd, J = 0.8, 1.6 Hz, IH) , 8.30 
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(d, J = 4.9 Hz, IH), 9.54 (br s, IH) . 
APCIMS m/z: [M+H]* 441. 
[Example 50] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothia2ol-2 -yl ] - 1 - ( 2 - 
pyraz inyl ) p±perldine - 4 - carboxeunlde ( Compound 50) 

In a manner similar to that in Example 45, by using 
2-chloropyrazine (0.69 mL, 0.75 mmol) in place of 2- 
cliloro-S-cyanopyridine, the entitled Compound 50 (37.5 mg, 
17 %) was obtained from Compound 44 (181 mg, 0.5 mmol). 

NMR (DMSO-ds. 8 ppm) : 2.91 (t. J = 4.6 Hz, 4H), 3.30- 
3.40 (m, 4H), 3.45-3.50 (m, 2H) , 3.55-3.65 (m, 2H) . 3.78 
(t, J = 4.6 Hz, 4H), 4.72-4.76 (m, IH) , 6.55 (d, J = 9.2 
Hz, IH), 6.60 (dd, J = 1.9, 3.2 Hz, IH) , 6.82 (dd. J = 0.8, 
3.2 Hz, IH), 7.68 (dd, J = 0.8, 1.9 Hz, IH), 8.01 (dd, J = 
2.4, 9.2 Hz, IH), 8.75 (d, J = 2.4 Hz, IH) . 12.26 (br s, 
IH) . 

APCIMS m/z: [M+H]* 441. 
[Example 51] 

1 - ( 6 -Chloropyrimidin- 4 -yl)-N-[4-( 2 -furyl ) - 5 - 

morpholino thiazol - 2 -yl ] piper idine - 4 - carboxamide ( Compound 

51) 

In a manner similar to that in Example 45, by using 
4,6-dichloropyrimidine (298 mg, 2.00 mmol) in place of 2- 
chloro-5-cyanopyridine, the entitled Compound 51 (356 mg, 
75 %) was obtained from Compound 44 (361 mg, 1.00 mmol). 
^H NMR (CDCI3, 8 ppm): 1.70-1.90 (m, 4H) , 2.40-2.55 (m, IH) , 
2.84-2.93 (m, 2H) , 2.99 (t, J = 4.6 Hz. 4H), 3.88 (t, J = 
4.6 Hz, 4H), 4.28-4.38 (m, 2H) , 6.50 (s, IH) , 6.53 (dd, j 
= 1.9, 3.5 Hz, IH), 6.88 (d, J = 3.5 Hz, IH) , 7.45 (d, J = 
1.9 Hz, IH), 8.37 (s, IH) . 10.24 (br s, IH). 
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APCIMS m/2: [^^CIM+H]* 475, [^^CIM+H]* 477. 
[Example 52] ' 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothxazol- 2 -yl ] - 1 - ( 4 - 
pyrimidinyl ) piper Idlne - 4 - carboxamlde ( Compound 52) 

Compound 51 (300 mg, 0.63 mmol) was dissolved In 
ethanol (10 mL) , and 10 % palladium- carbon (500 mg) was 
added thereto, followed by stirring In an atmosphere of 
hydrogen at room temperature for 4 hours. The reaction 
mixture was filtered through Celite, and the filtrate was 
distilled away under reduced pressure to afford the 
entitled Compound 52 (213 mg, 77 %). 

NMR (CDCI3, 6 ppm): 1.70-1.90 (m, 2H) / 1 . 90-2 . 05 (m, 2H) , 
2.45-2.55 (m, IH) , 2.99 (t, J = 4.6 Hz, 4H) , 3.00-3.05 (m, 
2H), 3.88 (t, J = 4.6 Hz, 4H) , 4.37-4.47 (m, 2H) , 6.50- 
6.54 (m, 2H), 6.86 (d, J = 3 . 2 Hz , IH) , 7.45 (d, J = 1.6 
Hz, IH), 8.21 (d, J =6.2 Hz, IH), 8.60 (s, IH) , 9.20 (br 
s, IH). 

APCIMS m/z: [M+H]* 441. 

[Example 53] . 

1 - ( 6 - Chloro - 3 -pyrldazinyl )-N-[4-(2- furyl ) - 5 - 

morphollnothlazol- 2 -yl ] piper idlne- 4 -carboxamlde ( Compound 

53) 

In a manner similar to that in Example 45, by using 
3,6-dlchloropyrldazlne (298 mg, 2.00 mmol) in place of 2- 
chloro-5-cyanopyrldlne, the entitled Compound 53 (299 mg, 
63 %) was obtained from Compound 44 (361 mg, 1.00 mmol). 
^H NMR (CDCI3, 6 ppm): 1.70-2.00 (m, 4H) , 2.45-2.55 (m, IH) , 
2.90-3.05 (m, 2H) , 2.99 (t, J = 4.6 Hz, 4H) , 3.88 (t, J = 
4.6 Hz, 4H), 4.29-4.39 (m, 2H, 2H) , 6.52 (dd, J = 1.6, 3.5 
Hz, IH), 6.87 (dd, J = 3.5 Hz, IH) , 6.91 (d, J = 9.4 Hz, 
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IH), 7.21 (d, J = 9.4 Hz, IH), 7,45 (d, J = 1.6 Hz, IH) , 
9.56 (br s, IH) . 

APCIMS m/z: [^^CIM+H]* .475, [^^CIM+H]* 477. 
[Example 54] 

1- Acetyl -N- [ 4 - (2-f uryl) -5-mox'pholinotlllazol-2- 
yl]piperidine-4-carboxaInide (Compound 54) 

Compound 44 (145 mg, 0.400 mmol) was dissolved in 
pyridine (5 mL), acetic anhydride (0.19 mL, 2.00 mmol) was 
added thereto, followed by stirring at room temperature 
for 2 hours. The reaction mixture was concentrated under 
reduced pressure, and the resulting residue was purified 
through silica gel column chromatography (ethyl 
acetate: methanol = 9:1) to afford the entitled Compound 54 
(40.0 mg, 25 %) . 

^H NMR (CDCI3, 8 ppm): 1.60-1.95 (m, 4H) , 2.11 (s, 3H) , 
2.40-2.55 (m, IH) , 2.60-2.80 (m, IH) , 2.98 (t, J = 4.6 Hz, 
4H), 3.00-3.15 (m, IH), 3.88 (t, J = 4.6 Hz, 4H) , 3.88- 
3.95 (m, IH), 4.57 (d, J = 13.5 Hz, IH) , 6.51 (dd, J = 1.9, 
3.5 Hz, IH), 6.86 (dd, J = 0.8, 3.5 Hz, IH) , 7.45 (dd, J = 
0.8, 1.9 Hz, IH), 9.18 (br s, IH) . 
APCIMS m/z: [M+H]* 405. 
[Example 55] 

1 - ( N , N-Dimethylcarbamoyl ) -N- [ 4 - ( 2 - f uryl ) - 5 - 

morpholinothiazol-2 -yl ] piperidine- 4 -carboxamide ( Compound 
55) . 
Step 1: 

A mixture of ethyl isonipecotinate (1.54 mL , 10.0 
mmol), triethylamihe (4.18 mL, 30.0 mmol) and N,N- 
dime thy Icarbamoyl chloride (2.20 mL, 24.0 mmol ) was 
stirred overnight at room temperature. 28 % aqueous 



185 



ammonia was added to the reaction mixture, followed by- 
stirring at room temperature for 10 minutes, and then 
extracted with chloroform. The organic layer was washed 
successively with 1 mol/L hydrochloric acid, a saturated 
aqueous solution of sodium hydrogencarbonate and a 
saturated aqueous solution of sodium chloride, and dried 
over anhydrous magnesitim sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (chloroform: ethyl acetate = 1:1) to afford 
ethyl 1 - ( N , N-dimethylcarbamoyl ) piperidine- 4 -carboxylate 
(2.28 g, 100 %) . 

NMR (CDCI3, 6 ppm): 1.26 (t, J = 6.9 Hz, 3H) , 1.65-1.76 
(m, 2H), 1.85-1.94 (m, 2H) , 2 . 41-2 . 85 (m, IH), 2,77-2.85 
(m, 2H), 2.83 (s, 6H) , 3.59-3.65 (m, 2H) , 4.14 (q, J = 6.9 
Hz, 2H). 
Step 2: 

Ethyl 1 - ( N , N-dimethylcarbamoyl )piperidine- 4 - 

carboxylate (2.28 g, 10.0 mmol) obtained in Step 1 was 
dissolved in a mixed solvent of methanol (30 mL) and water 
(10 mL), lithium hydroxide monohydrate (2.10 g, 50.0 mmol) 
was added thereto, followed by stirring at room 
temperature for 30 minutes. The reaction mixture was 
concentrated under reduced pressure, and 6 mol/L 
hydrochloric acid was added to the resulting residue to 
adjust the pH to 1, followed by extraction with chloroform. 
The organic layer was dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure to afford 1-(N,N- 

dimethylcarbamoyl ) piper idine - 4 - carboxy lie acid (830 mg , 
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42 %). 

NMR {CDCI3, 6 ppm): 1.68-1.79 (m, 2H) / 1.91-1.97 (m, 2H) , 
2.46-2.54 (m, IH), 2.80-2.85 (m, 2H) , 2.82 (s, 6H) , 3.58- 
3.66 (m, 2H)- 
Step 3: 

1 - ( N , N- dlmethylcarbamoyl ) piper idine - 4 - carboxyllc 
acid (300 mg, 1.50 mmol) obtained in Step 2 was dissolved 
in dichloromethane (15 mL), and thionyl chloride (0.547 mL, 
7.50 mmol) was added thereto, followed by stirring under 
heating and reflux for 1 hour. The reaction mixture was 
concentrated under reduced pressure, , ernd the resulting 
residue was dissolved in chloroform (5 mL) . The resulting 
solution was added to a pyridine (10 mL) solution of 2- 
amino-4-(2-furyl)-5-morpholinothiazole (126 mg, 0.50 mmol) 
obtained in Step 1 of Example 29, followed by stirring at 
room temperature for 1 hour. The reaction mixture was, 
concentrated under reduced pressure, and the resulting 
residue was purified through silica gel column 
chromatography (ethyl acetate: methanol = 9:1) to afford 
the entitled Compound 55 (171 mg, 81 %). 

NMR (CDCI3, 6 ppm): 1.60-1.95 (m, 4H) , 2.35-2.50 (m, IH) , 
2.70-2.80 (m, 2H) , 2.83 (s, 6H) , 3.00 (t, J = 4.3 Hz, 4H) , 
3.68 (d, J = 13.5 Hz, 2H), 3.88 (t, J - 4.3 Hz, 4H) , 6.51 
(dd, J = 1.6, 3.2 Hz, IH), 6.86 (dd, J = 0.5, 3.2 Hz, IH) , 
7.44 (dd, J = 0.5, 1.6 Hz, IH) , 9.54 (br s, IH) . , 
APCIMS m/z: [M+H]* 434. 
[Example 56] 

N- [ 4 - ( 2 -Furyl ) - 5 -mofpholinothiazol- 2 -yl ] - 1 - 
morpholinocarbonylpiperidine-4-carboxamide (Compound 56) 

In a manner similcLr to that in Example 55, by using 
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morphollnocarbonyl chloride in place of N,N- 
dimethylcarbamoyl chloride, the entitled Compound 56 (167 
rag, 72 %) was obtained from 2-amino-4- ( 2-f uryl) -5- 
morpholinothiazole (126 mg, 0.50 mmol) obtained in Step 1 
of Example 29. 

NMR (CDCI3. 8 ppm): 1.60-1.90 (m, 4H) , 2.30-2^50 (m. IH) 
2.65-2.85 (m, 2H) , 2.99 (t, J = 4.3 Hz, 4H) , 3.26 (t, J = 
4.3 Hz, 4H), 3.68 (t, J = 4.3 Hz. 4H) , 3.66-3.76 (m, 2H) , 
3.88 (t, J = 4.3 Hz, 4H), 6.51 (dd. J = 1.9, 3.5 Hz, IH). 
6.87 (d, J = 3.5 Hz. IH), 7.44 (d, J = 1.9 Hz, IH) , 9.73 
(br s, IH). 

APCIMS m/z: [M+H]* 476. 
[Example 57] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholino thiazoi- 2 -yl ] - 1 - 
methanesulfonylpiperidine-4-carboxamide (Compound 57) 

In a manner similar to that in Example 55, by using 
methanesulfonyl chloride in place of N,N -dime thy Icarbamoyl 
chloride, the entitled Compound 57 (123 mg, 56 %) was 
obtained from 2-amino-4- (2-f uryl) -5-morpholinothiazole 
(126 mg, 0.50 mmol) obtained in Step 1 of Example 29.. 
^H NMR (CDCI3, 8 ppm): 1.80-2.00 (m, 4H) , 2.35-2.50 (m, IH) , 
2.70-2.85 (m, 2H), 2.80 (s, 3H) , 2.99 (t, J =4.3 Hz, 4H) . 
3.76 (ddd, J = 3.8. 3.8. 14.6 Hz, 2H) , 3.88 (t, J = 4.3 Hz, 
4H). 6.52 (dd, J = 1.9, 3.5 Hz, IH) , 6.87 (d, J = 3.5 Hz, 
IH), 7.45 (d. J - 1.9 Hz, IH), 9.67 (br s, IH) . 
APCIMS m/z: [M+H]* 441. 
[Example 58] 

1 - ( N , N-Dimethylsulf amoyl ) -N- [ 4 - ( 2 -furyl ) - 5 - 

morpholinothiazol- 2-yl ] piperidine-4 -carboxamide ( Compound 
58) 
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In a manner similar to that in Example 55, by using 
N,N-dimethylsulfamoyl chloride in place of N,N- 
dimethylcarbamoyl chloride, the entitled Compound 58 (103 
mg, 44 %) was obtained from 2-amino-4- ( 2-f uryl) -5- 
morpholinothiazole (126 mg, 0.50 mmol) obtained in Step 1 
of Example 29. 

NMR (CDCI3, 8ppm): 1.70-1.95 (m, 4H) , 2.25-2.45 (m, IH) , 
2.70-2.85 (m, 2H) , 2.83 (s, 6H) , 2.99 (t, J = 4.6 Hz, 4H) , 
3.78 (ddd, J = 3.8, 3.8, 14.8 Hz, 2H) , 3.89 (t, J = 4.6 Hz, 
4H), 6.52 (dd, J = 1.9, 3.2 Hz, IH) , 6.87 (d, J = 3.2 Hz, 
IH), 7.44 (d, J = 1.9 Hz, IH), 9.75 (br s, IH) . 
APCIMS m/z: [M+H]* 470. 
[Example 59] 

4 -Bromomethyl-N- [ 4 - ( 2 -fury 1 ) - 5 -morpholinothiazol- 2 - 
yl]benzamide (Compound 59) 

4-Bromomethylbenzoic acid (2.24 g, 10.4 mmol) was 
dissolved in toluene (80 mL), and thionyl chloride (7.59 
mL, 104 mmol) was added ^thereto, followed by stirring 
under heating and reflxix for 6 hours. The reaction 
mixture was concentrated under reduced pressure. The 
resulting residue was dissolved in THF (50 mL), and 2- 
amino-4-(2-furyl)-5-morpholinothiazole (2.00 g, 7.97 mmol) 
obtained in Step 1 of Example 29, triethylamine (1.67 mL, 
12.0 mmol ) and N , N-dimethylaminopyridine (97.6 mg, 0.800 
mmol) were added thereto, followed by stirring under 
heating and reflux for 1 hour. The reaction mixture was 
allowed to cool down to room temperature, and then a 10 % 
aqueous solution of sodium carbonate was added thereto, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
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sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel coliimn chromatography (chloroform: ethyl acetate 
= 9:1) to afford the entitled Compound 59 (3.29 g, 92 %). 

NMR (CDCI3, 6 ppm): 3.03 (t, J = 4.6 Hz , 4H) , 3.89 (t,. J 
= 4.6 Hz, 4H), 4.59 (s, 2H) , 6.40 (dd, J.= 1.6, 3.2 Hz, 
IH), 6.79 (d, J = 3.2 Hz, IH) , 7.25 (d, J = 1.6 Hz, IH) , 
7.43 (dd, J = 2.2, 8.6 Hz, 2H) , 7.83 (dd, J = 2.2, 8.6 Hz, 
2H) , 10.56 (br s, IH) . 
[Example 60] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothiazoi- 2 -yl ] - 4 - ( imidazol- 1 - 
ylmethyl ) benzamide (Compound 60) 

Compound 59 (448 mg, 1.00 mmol) was dissolved in DMF 
(4 mL), imidazole (204 mg, 3.00 mmol) was added thereto, 
followed by stirring at 65°C for 2 hours. Water was added 
to the reaction mixture, followed by extraction with ethyl 
acetate. The orgemic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvfent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel coliamn 
chromatography ( chloroform: methanol = 20:1) to afford the 
entitled Compound. 60 (348 mg, 80 %). 

^H NMR (CDCI3, 8 ppm): 3.03 (t, J = 4.6 Hz, 4H) , 3.90 (t, J 
= 4.6 Hz, 4H), 5.23 (s, 2H) , 6.52 (dd, J = 1.9, .3.2 Hz, 
IH), 6.88 (d, J = 3.2 Hz, IH), 6.93 (s. IH) , 7.15 (s, IH) , 
7.28 (d, J = 8.4 Hz, 2H), 7.45 (d. J = 1.9 Hz, IH) , 7.61 
(s, IH), 7.90 (d, J = 8.4 Hz, 2H) , 9.45 (br s, IH) . 
APCIMS m/z: [M+H]* 436. 
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[Example 61] 

N- [4-(2-Furyl) - 5-morpholinothiazol-2-yl ] ( 4- 
hydroxypiperldinomethyl)benzainide (Compound 61) 

In a manner similar to that in Example 60, by using 
4-liydroxypiperidine and 1,4-dioxane in place of imidazole 
and DMF, respectively, the entitled Compound 61 (351 mg, 
75 %) was obtained from Compound 59 (448 mg, 1.00 mmol). 

NMR (CDCI3, 8 ppm): 1.50-1.70 (m, 3H) / 1.88-1.93 (m, 2H) 
2.14-2.22 (m, 2H) , 2.72-2.76 (m, 2H) , 3.03 (t, J = 4.5 Hz, 
4H), 3.55 (s, 2H), 3.70-3.75 (m, IH)., 3.90 (t, J = 4.5 Hz, 
4H), 6.49 (dd, J = 1.9, 3.2 Hz, IH) , 6.86 (d, J = 3.2 Hz, 
IH), 7.41 (d, J = 1.9 Hz, IH), 7.46 (d, J = 8.1 Hz, 2H) , 

7.86 (d, J =8.1 Hz, 2H), 9.70 (br s, IH) . 
APCIMS m/z: [M+H]* 469. 

, [Example 62] , 

N- [4- (2-Furyl) -5-morpholinothiazol-2-yl] -4- 
(morpholinomethyl)benzamide (Compound 62) 

In a manner similar to that in Example 60, by using 
morpholine and 1,4-dioxeLne in place of imidazole and DMF, 
respectively, the entitled Compound 62 (36.5 mg, 8 %) was 
obtained from Compound 59 (448 mg, 1.00 mmol). . 
^H NMR (CDCI3, 8 ppm): 2.46 (t, J = 4.6 Hz, 4H) , 3.03 (t, J 
= 4.6 Hz, 4H), 3.57 (s, 2H) , 3.73 (t, J = 4.6 Hz, 4H) , 
3.90 (t, J - 4.6 Hz, 4H), 6.50 (dd, J = 1.6, 3.5 Hz, IH) , 

6.87 (dd, J = 0.8, 3,5 Hz, IH) , 7.44 (dd, J = 0.8, 1.6 Hz, 
IH), 7.49 (d, J = 8.1 Hz, 2H), 7.86 (d, J = 8.1 Hz, 2H) , 
9.51 (br s, IH) . 

APCIMS m/z: [M+H]* 455. 
[Example 63] 

N - [ 4 - ( 2 - Furyl ) - 5 -morpholino thiaz ol-2-yl]-4-[N-(2- 



methoxyethyl ) -N-methylaminomethyl ] benzamide ( Compound 63 ) 

In a manner similar to that in Example 60, by using 
N-( 2 -methoxyethyl )~N-methylamine and 1,4-dioxane in place 
of imidazole and DMF, respectively, the entitled Compound 
63 (173 mg, 38 %) was obtained from Compound 59 (448 mg, 
1.00 mmol) . 

NMR (DMSO-de, 8 ppm) : 2.74 (s, 3H) , 2.94 (t, J = 4.6 Hz, 
4H), 3.16-3.30 (m, 2H) , 3.31 (s, 3H) , 3.70-3.73 (m, 2H) , 
3.79 (t, J = 4.6 Hz, 4H), 4.36 (d, J = 13.5 Hz, IH) , 4.48 
(d. J = 13.5 Hz, IH), 6.62 (dd, J = 1.6, 3.2 Hz, IH) , 6.84 
(d, J = 3.2 Hz, IH), 7.70 (d, J = 3.2 Hz, IH) , 7.73 (d, J 
= 8.1 Hz, 2H), 8.18 (d, J = 8.1 Hz, 2H). 
APCIMS m/z: [M+H]* 457. 
[Example 64] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothiazol- 2 -yl ] - 4 - ( 2 - 
oxopiperidinomethyl) benzamide (Compound 64) 
Step 1: 

60 % sodium hydride (600 mg, 15.0 mmol) was 
suspended in DMF (30 mL), 2-piperidone (1.49 g, 15.0 mmol) 
was added thereto, followed by stirring at room 
temperature for 30 minutes. A solution of methyl 4- 
bromomethylbenzoate (2.29 g, 10.0 mmol) in DMF (10 mL) was 
added to the reaction mixture, followed by stirring at 
room temperature for 3 hours. The reaction mixture was 
poured into a saturated aqueous solution of sodium 
chloride, followed by extraction with ethyl acetate. The 
organic layer was dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel column chromatography (ethyl acetate: methanol = 
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9:1) to afford methyl 4- ( 2-oxopiperidinomethyl)benzoate 
(2.47 g 100 %) . 

NMR (CDCI3. 6 ppm): 1.74-1.85 (m, 4H) . 2.46-2.51 (m, 2H) , 
3.20-3.22 (m> 2H) , 3.91 (s, 3H) . 4.64 (s. 2H) . 7.31 (d, J 
= 8.0 Hz, 2H), 8.00 (d, J « 8.0 Hz, 2H) . 
Step 2: 

Methyl 4- ( 2-oxopiperld±nomethyl)benzoate (2.47 g, 
10.0 iranol) obtained in Step 1 was dissolved in a mixed 
solvent of methanol (30 mL) and water (10 mL) , and lithiiam 
hydroxide monohydrate (2.10 g, 50.0 mmol) was added 
thereto, followed by stirring at room temperature for 30 
minutes. The reaction mixture was concentrated under 
reduced pressure, and 6 mol/L hydrochloric acid was added 
to the resulting residue to adjust the pH to 1, followed 
by extraction with chloroform. The organic layer was 
dried over anhydrous magnesium sulfate, and then the 
solvent was distilled . away under reduced pressure to 
afford 4-(2-oxopiperidinomethyl)benzoic acid (629 mg. 
27 %) . 

NMR (DMSO-de, 6 ppm): 1.69-1.75 (m, 4H), 2.27-2.34 (m, 
2H), 3.14-3.22 (m, 2H) , 4.56 (s, 2H), 7.31 (d, J =8.4 Hz, 
2H), 7.90 (d, J = 8.4 Hz, 2H) . 
Step 3: 

4-(2-0xopiperidinomethyl)benzoic acid (233 mg, 1.00 
mmol) obtained in Step 2 was dissolved in dichlorome thane 
(10 mL), and thionyl chloride (5 mL) was added thereto, 
followed by stirring under heating and reflux for 1 hour. 
The reaction mixture wais concentrated under reduced 
pressure, and the resulting residue was dissolved in 
chloroform (5 mL) . The resulting solution was added to a 
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solution of 2-amino-4-(2-furyl) -S-morpholinothiazole (126 
mg, 0.50 iranol) in pyridine (10 mL) obtained in Step 1 of 
Example 29, followed by stirring at room temperature for 1 
hour. The reaction mixture was concentrated under reduced 
pressure, and the resulting residue was purified through 
silica gel column chromatography (chloroform: methanol = 
20:1) to afford the entitled Compound 64 (68.3 mg, 29 %). 

NMR (CDCI3, 8 ppm): 1.81-1.84 (m, 4H) . 2.48-2.51 (m, 2H) , 
3.03 (t, J = 4;6 Hz, 4H), 3.22-3.26 (m, 2H ) . 3 . 90 ( t , J = 
4.6 Hz, 4H). 4.66 (s, 2H) , 6.51 (dd, J = 1.9, 3.5 Hz, IH) . 
6.88 (dd, J = 0.5, 3.5 Hz, IH) , 7.45 (dd, J =0.5, 1.9 Hz, 
IH), 7.67 (d, J = 13.5 Hz, 2H) , 7.87 (d, J = 13.5 Hz, 2H) , 
9.45 (br s, IH). 
APCIMS m/z: [M+H]* 467. 
[Example 65] 

N- [ 4 - ( 2 -Furyl ) - 5 -morpholinothiazol - 2 -yl ] - 4 - ( 2 -0x0- 1,2- 
dihydropyridin-l-ylmethyl)benzamide (Compound 65) 

In a manner similar to that in Example' 64, by using 
2-hydroxypyridine in place of 2-piperid6ne, the entitled 
Compound 65 (66.2 mg, 29 %) was obtained from 2-amino-4- 
(2-furyl)-5-morpholinothiazole (126 mg, 0.50 mmol) 
obtained in Step 1 of Example 29. 

^H NMR {CDCI3. 6 ppm): 3.02 (t. J = 4.6 Hz, 4H), 3.89 (t, J 
= 4.6 Hz, 4H), 5.21 (s, 2H), 6.20 (ddd, J = 1.4, 6.5, 6.5 
Hz, IH), 6.51 (dd, J = 1.9, 3.5 Hz, IH) , 6.65 (dd, J - 1.4, 
8.6 Hz, IH), 6.87 (dd, J = 0.8, 3.5 Hz, IH) , 7.28 (dd, J = 
2.2, 6.5 Hz, IH), 7.36 (ddd, J = 2.2, 6.5, 8.6 Hz, IH) , 
7.43 (d, J- 8.4 Hz, 2H), 7.45 (dd. J = 0.8, 1.9 Hz, IH) , 
7.88 (d, J = 8.4 Hz. 2H), 9.44 (br s, IH). 
APCIMS m/z: [M+H]* 463. 



194 



[Example 66] , 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -methylpiperazin- 1 -yl ) thiazol- 2 - 
yl] pyridine- 4 rcarboxamlde (Compound 66) 

In a manner similar to that in Example 29, by using 
1 -methylpiperazlne (O.Sl mL, 4.56 iranol ) ±n place of 
morpholine, the entitled Compound 66 (108 mg, 32 %) was 
obtained from Compound g (224 mg, 0.91 mmol) obtained iii 
Reference Example 7. 

NMR (CDCI3, 6 ppm): 2.47 (s, 3H), 2.70-2.81 (m, 4H) , 
3.10-3.19 (m, 4H), 6.40 (dd, J =1.8, 3.3 Hz, IH), 6.76 (d, 
J = 3i3 Hz, IH), 7.28 (d, J = 1.8 Hz, IH) , 7.66 (d, J = 
6.1 Hz, 2H), 8.74 (d, J = 6.1 Hz, 2H) . 
APCIMS m/z: [M+H]* 370. 
[Example 67] 

N - [ 5 - ( 4 - Ethylpiperaz in - 1 -yl ) - 4 - ( 2 - furyl ) thiazol - 2 - 
yl] pyridine- 4 -carboxamide (Compound 67) 

In a manner similar to that in Example 29, by using 
1-ethylpiperazine (1.18 mL, 8.50 mmol) in place of 
morpholine, the entitled Compound 67 (319 mg, 49 %) was 
obtained from Compound g (417 mg, 1.70 mmol) obtained in 
Reference Example 7 . 

^H NMR (CDCI3, 6 ppm): 1.14 (t, J = 7.2 Hz, 3H) , 2.52 (dd, 
J = 7.2, 14.5 Hz, 2H), 2.64-2.68 (m, 4H) , 3.07-3.10 (m, 
4H), 6.42 (dd, J = 1.8, 3.3 Hz, IH) , 6.80 (dd, J = 0.6, 
3.3 Hz, IH), 7.29 (dd, J = 0.6, 1.8 Hz, IH), 7.67 (dd, J = 
1.7, 4.4 Hz, 2H), 8.76 (dd, J = 1.7, 4.4 Hz, 2H) . 
APCIMS m/z: [M+H]* 384. 
[Example 68 ] 

N- [ 5- (4-Benzylpiperazin-l-yl) -4- ( 2-furyl) thiazol-2- 
yl]pyridine-4-carboxamide (Compound 68) 
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step 1: 

In a manner similar to that in Step 1 of Example 29, 
by using 1-benzylpiperazine (3.46 mL. 19.9 mmol) in place 
of morpholine, 2-amino-5- ( 4-benzylpiperazin-l-yl) -4- (2- 
furyl)thiazole. (1.09 g, 78 %) was obtained from Compound g 
(1.00 g, 4,08 mmol) obtained in Reference Example 7. 

NMR (CDCI3, 6 ppm): 2.60-2.63 (m, 4H) , 2.88-2.91 (m. 4H) . 
3.57 (s, 2H). 4.91 (br s, 2H), 6.46 (dd. J = 1.8, 3.5 Hz, 
IH), 6.85 (dd, J = 0.9, 3.5 Hz. IH) , 7.26-7.34 (m, 5H) , 
7.40 (dd, J =0.9, 1.8 Hz, IH) . 
Step 2: 

In a manner similar to that in Example 1, the 
entitled Compound 68 (359 mg, 55 %) was obtained from 2- 
amino-5-(4-benzylpiperazin-l-yl)-4-(2-furyl)thiazole (500 
mg, 1.46 mmol) obtained in Step 1, in place of Compound a, 
NMR (CDCI3, 6 ppm) : 2.70-2.88 (m, 4H) , 3.09-3.23 (m, 4H) , 

3.74 (s, 2H), 6.41 (dd, J = 1.8, 3.3 Hz, IH) , 6.75 (d, J = 
3.3 Hz, IH), 7.30-7.43 (m, 6H), 7.67 (d, J = 6.2 Hz, 2H) , 

8.75 (d, J = 6.2 Hz, 2H). 
ESIMS m/z: [M+H]* 446. 
[Example 69] 

N- [ 4 - ( 2 -Furyl ) - 5 - thiomorpholinothiazol- 2 -yl ] pyridine- 4 - 
carboxamide (Compound 69) 

In a manner similar to that in Example 29, by using 
thiomorpholine (1.03 inL, 10.2 mmol) in place of morpholine, 
the entitled Compound 69 (593 mg, 78 %) was obtained from 
Compound g (500 mg, 2.04 mmol) obtained in Reference 
Example 7. 

^H NMR (CDCI3, 8 ppm) : 2.84-2.87 (m. 4H) , 3.25-3.28 (m, 4H) , 
6.45 (dd, J = 1.8, 3.5 Hz. IH) . 6.81 (d, J = 3.5 Hz, IH) , 



7.34 (d, J = 1.8 Hz, IH), 7.69 (dd, J « 1.7, 4.6 Hz, 2H) , 
8.78 (dd, J = 1.7, 4.6 Hz, 2H) , 10.2 (br s, IH) . 
APCIMS m/z: [M+H]* 373. 
[Example 70] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 1 - oxoth±omorphol±no ) thlazol- 2 - 
yl] pyridine- 4 -carboxcimide (Compound 70) 
Step 1: 

2-Amino-4-(2-furyl)-5-thiomorpholinothiazole (972 mg, 
3,64 mmol) obtained as the intermediate in Example 69 was 
dissolved in dichlorome thane (18 mL) , m-chloroperbenzoie 
acid (1.32 g, 7.63 mmol) was added thereto, followed by 
stirring at room temperature for 1 hour . Water was added 
to the reaction mixture, followed by extraction with 
chloroform. The organic layer was dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 
under reduced pressure. The resulting residue was 
purified through silica gel coliamn chromatography 
(chloroform: methanol = 50:1) to afford 2-amino-4- ( 2- 
furyl)-5-(l-oxothiomorpholino)thiazole (724 mg, 70 %). 
Step 2: 

In a manner similar to that in Example 1, the 
entitled Compound 70 (752 mg, 76 %) was obtained from 2- 
amino - 4 - ( 2 - f uryl ) - 5 - ( 1 - oxo thiomorpholino ) thiazole (724 mg , 
2.55 mmol) obtained in Step 1, in place of Compound a. 
^H NMR (DMSO-de, 6 ppm) : 2.93-3.33 (m, 8H), 6.61 (dd, J = 
1.8, 3.3 Hz, IH), 6.88 (d, J = 3.3 Hz, IH) , 7.70 (d, J = 
1.8 Hz, IH), 7.97 (d, J = 6.2 Hz, 2H) , 8.79 (d, J = 6.2 Hz, 
2H). . 
APCIMS m/z: [M+H]* 389. 
[Example 71] 
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N- [ 5 - ( 1 , 1 -Dioxothiomorpholino ) - 4 - ( 2 -f uryl ) thiazol- 2 - 
. yl] pyridine- 4 -carboxamide (Compound 71) 

In a manner similar to that in Step 1 of Example 70, 
the entitled Compound 71 (365 mg, 48 %) was obtained from 
Compound 69 in place of 2-amino-4- (2-furyl) -5- 
thiomorpholinothiazole . 

NMR (CDCI3, 6 ppm): 3.21-3.24 (m. 4H) , 3.52-3.56 (m, 4H) , 
6.47 (dd, J = 1.8, 3.3 Hz, IH) , 6.74 (d, J = 3.3 Hz. IH), 
7.42 (d, J = 1.8 Hz, IH), 7.76 (d, J = 6.1 Hz, 2H) , 8.80 
(d. J = 6.1 Hz, 2H) . 
APCIMS m/z: [M+H]* 405. 
[Exeunple 72] 

N- [ 4 - ( 2 -Furyl ) - 5 -piperidinothiazol- 2 -yl ] pyridine- 4 - 
carboxamide (Compound 72) 

In a manner similar to that in Example 29, by using 
piperidine (0.740 mL, 7.44 mmol) in place of morpholine, 
the entitled Compound 72 (354 mg, 67 %) was obtained from 
Compound g(365 mg, 1.49 mmol) obtained in Reference 
Example 7. 

^H NMR (CDcia, 6 ppm) ; 1.59-1.62 (m, 2H) , 1.72-1.79 (m, 4H) , 
2.92-2.96 (m, 4H). 6.34 (dd, J =1.8, 3.3 Hz, IH) , 6.72 (d, 
J = 3.3 Hz, IH), 7.14 (d, J = 1.8 Hz, IH) , 7.65 (d, J = 
6.1 Hz, 2H), 8.67 (d, J = 6.1 Hz, 2H) . 
APCIMS m/z: [M-H]" 353. 
[Example 73] . 

N- ( 4 - ( 2 - Furyl ) - 5 - ( 2 -methylpiperidino ) thiazol- 2 - 
yl]pyridine-4 -carboxamide (Compound 73) 

In a manner similar to that in Example 29, by using 
2-methylpiperidine (0.750 mL, 6.35 mmol) in place of 
morpholine, the entitled Compound 73 (155 mg, 33 %) was 
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obtained from Compound g (312 mg, 1.27 mmol) obtained In 
Reference Example 7 . 

NMR (CDCI3, 8 ppm) : 1.00-1.02 (m, 3H) , 1.40-1.51 (m. 2H) . 
1.66-1.83 (m, 4H), 2.65-2.80 (m, 2H) , 3.07-3.11 (m, IH) , 
6.29 (dd, J = 1.8, 3.3 Hz, IH) , 6.94 (d, J = 3.3 Hz, IH) , 
7.08 (d, J = 1.8 HZ, IH), 7.65 (d. J = 6.1 Hz, 2H) , 8.63 
(d, J = 6.1 Hz, 2H) . 
APCIMS m/z: [M-H]' 367. 
[Example 74] 

N - [ 4 - ( 2 - Fury 1 ) - 5 - ( 4 - oxopiper Idino ) t hia z o 1 - 2 -y 1 ] pyridine - 4 - 
carboxamlde (Compound 74) 
Step 1: 

In a manner similar to that in Step 1 of Example 29, 
by using 1 , 4-dioxa-8-azaspiro[ 4 . 5]decane (3.82 mL, 29.8' 
mmol) in place of morpholine, 2-amino-5- ( 1 , 4-dioxa-8- 
azaspir o [4.5] decan -8-yl)-4-(2- f uryl ) thiazole (1.54 g , 
84 % ) was obtained from Compound g (1.46 g, 5.96 mmol) 
obtained in Reference Exeunple 7. 
Step 2: 

2 -Amino- 5- ( 1 , 4-dioxa"8-azaspiro [ 4 . 5]decan-8-yl) -4- 
( 2-f uryl) thiazole (1.00 g, 3.25 mmol) obtained in Step 1 
was dissolved in THF (10 mL), 2 mol/L hydrochloric acid (5 
mL) was added thereto, followed by stirring under heating 
and reflux for 4 hours. The reaction mixture was 
neutralized with a saturated aqueous solution of sodium 
hydrogencarbonate , followed by extraction with ethyl 
acetate. The organic layer was dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 
under reduced pressure. The resulting residue was 
purified through silica gel column chromatography 
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(hexane: ethyl acetate = 1:1) to afford 2-ainino-4- ( 2- 
furyl) -5-{4-oxopiperidino) thiazole (151 mg, 18 %). 
Step 3: 

In a manner similar to that in Example 1 , the 
entitled Compound 74 (151 mg, 72 %) was obtained from 2- 
amino - 4 - ( 2 - f ury 1 ) - 5 - ( 4 - oxopiper idino ) t hiazole (151 mg , 
0.54 mmol) obtained in Step 2, in place of Compound a. 

NMR (CDCI3, 8ppm): 2,62-2.71 (m, 4H) , 3.36-3.40 (m, 4H) . 
6.44 (dd, J = 1.8, 3.3 Hz, IH), 6.83 (d, J = 3.3 Hz, IH) , 
7.29 (d, J = 1.8 Hz, IH) , 7.70 (d, J = 6.2 Hz, 2H) , 8.76 
(d, J = 6.2 Hz, 2H), 10.81 (br s, IH) . 
APCIMS m/z: [M-H]" 367. 
[Example 75 3 

N- [ 4 - ( 2 - Furyl )-5-(l,2,3,4- t etrahydroisoquinolin - 2 - 

yl)thiazol- 2 -yl] pyridine- 4 -carboxamide (Compound 75) 
Step 1: 

In a manner similar to that in Step 1 of Example 29, 
by using 1,2,3,4-tetrahydroisoquinoline (1.28 mL, 10.2 
mmol) in place of morpholine, 2-amino-4- (2-furyl) -5- 
( 1 , 2 , 3 , 4-tetrahydroisoguinolin-2-yl) thiazole ( 524 mg, 
86 %) was obtained from Compound g (500 mg, 2.04 imnol) 
obtained in Reference Example 7. 

^H NMR (CDCI3, 6ppm): 3.04-3.08 (m, 2H) , 3.17-3.21 (m, 2H) , 
4.08 (s, 2H), 4.86 (br s, 2H) , 6.40 (dd, J = 1.8, 3.3 Hz, 
IH), 6.80 (dd, J = 0.7, 3.3 Hz, IH), 7.05-7.20 (m, 4H) , 
7.40 (dd, J =0.7, 1.8 Hz, IH) . 
Step 2; 

In a manner similar to that in Example 1 , the 
entitled Compound 75 (133 mg, 39 %) was obtained from 2- 
amino - 4 - ( 2 - furyl )- 5- (1,2, 3, 4- t etrahydroisoquinolin- 2 - 
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yl)thia2ole (250 mg, 0.84 mmol) obtained in Step 1, in 
place of Compound a. 

NMR (CDCI3, Sppm): 3.09-3.03 (m, 2H) , 3.33-3.37 (m, 2H) , 
4.24 (s, 2H), 6.41 (dd, J = 1.8, 3.3 Hz, IH) , 6.79 (d, J = 
3.3 Hz, IH), 7.09-7.26 (m, 4H), 7.34 (d, J = 1.8 Hz, IH) , 
7.73 (d, J = 6.1 Hz, 2H), 8.80 (d, J = 6.1 Hz, 2H) . 
ESIMS m/z: [M-H]' 401. 
[Example 76] 

N- [ 5 -Dimethylamino- 4 - { 2 - f uryl ) thiazol - 2 -yl ] pyridine- 4 - 
carboxamide (Compound 76) 

In a manner similar to that in Example 29, by using 
a methanol solution (1.53 mL, 3.06 mmol) of 2 mol/L 
dimethylamine in place of morpholine, the entitled 
Compound 76 (79.2 mg, 41 %) was obtained from Compound g 
(150 mg, 0.61 mmol) obtained in Reference Example 7. 
^H NMR (CDCI3, 6 ppm): 2.80 (s, 6H) , 6.41 (dd, J = 1.8, 3.3 
Hz, IH), 6.74 (d, J ^ 3.3 Hz, IH) , 7.31 (d, J = 1.8 Hz, 
IH), 7.71 (d, J = 6.2 Hz, 2H), 8.75 (d, J = 6 . 2 Hz , 2H) . 
APCIMS m/z: [M+H]* 315. 
[Example 77] 

N- { 4 - ( 2 -Furyl ) - 5 - [ N- ( 2 -methoxye thyl ) -N - 

methylamino ] thiazol - 2 -yl } pyridine - 4 - carboxamide ( Compound 
77) 

Step 1 : 

In a manner similar to that in Step 1 of Example 29, 
by using N- (2-methoxyethyl) -N-methylamine (909 mg, 10.2 
mmol) in place of morpholine, 2-amino-4- (2-furyl) -5- [N- (2- 
methoxyethyl) -N-methylamino]thiazole (363 mg, 70 %) was 
obtained from Compound g (500 mg, 2.04 mmol) obtained in 
Reference Example 7. 
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NMR (CDCI3. 5 ppm): 2.90 (s, 3H) , 3.22-3.25 (m, 2H) . 
3.31 (s, 3H). 3.51-3.54 (m, 2H) , 6.40 (dd, J = 1.8, 3.3 Hz. 
IH), 6.80 (dd, J = 0.7, 3.3 Hz, IH) , 7.05 (br s, 2H) , 7.40 
(dd. J = 0.7, 1.8 Hz, IH) . 
Step 2 ; 

In a manner simileur to that in Example 1 , the 
entitled Compound '77 (195 mg, 88 %) was obtained from 2- 
^ino - 4 - ( 2 - f uryl ) - 5 - [ N - ( 2 -methoxye thyl ) -N- 

methylainino]thiazole (150 mg, 0.62 mmol) obtained in Step 
1 , in place of Compound a . 

^H NMR (CDCI3, 8 ppm): 2.90 (s. 3H) , 3.22-3.25 (m, 2H) , 
3.31 (s, 3H), 3.51-3.54 (m, 2H) , 6.49 (dd, J - 1.8, 3.3 Hz, 
IH), 6.93 (d, J = 3.3 Hz, IH), 7.46 (d. J = 1.8 Hz, IH), 
8.02 (d, J =6.2 Hz, 2H), 8.84 (d, J = 6.2 Hz. 2H) . 
APCIMS m/z: [M+H]* 359. 
[Example 78] 

N- { 4 - ( 2 - Furyl ) - 5 - {N-methyl -N- [ 2 - ( 2 - 

pyridyl ) ethyl ] amino } thiazol - 2 -yl }pyridine - 4 - carboxamide 
(Compound 78) 
Step 1: 

In a manner sdLmilar to that in Step 1 of Example 29, 
by using N-methyl-N- [ 2- ( 2-pyridyl)ethyl]amine (1.41 mL, 
10.2 mmol) in place of morpholine, 2-amino-4- (2-furyl) -5- 
{N-methyl-N-[2-(2-pyridyl)ethyl]amino}thiazole (349 mg, 
57 %) was obtained from Compound g (500 mg, 2.04 mmol)^ 
obtained in Reference Example 7. 

^H NMR (CDCI3. 8 ppm): 2.70 (s, 3H) . 2.95-3.00 (m, 2H) , 
3.20-3.25 (m, 2H) , 5.03 (br s, 2H) , 6.36 (dd, J = 1.8. 3.3 
Hz, IH), 6.57 (dd, J = 0.7. 3.3 Hz, IH), 7.00-7.10 (m, 2H) . 
7.37 (dd, J = 0.7. 1.8 Hz. IH) . 7.45-7.51 (m, IH) , 8.50- 
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8.52 (m, IH). 

Step 2 : 

In a manner similar to that in Example 1, the 
entitled Compound 78 (143 mg, 53 %) was obtained from 2- 
amino - 4 - ( 2 - f uryl ) - 5 - { N-methyl -N- [ 2 - ( 2 - 

pyridyl) ethyl] amino} thiazole (200 mg, 0.67 mmol) obtained 
in Step 1, in place of Compound a. 

NMR (CDCI3. 6 ppm): 2.83 (s, 3H) . 3.01-3.07 (m. 2H) , 
3.41-3-46 (m, 2H) , 6.38 (dd. J = 1.8, 3 . 5 Hz , IH) , 6.58 (d, 
J = 3.5 Hz, IH), 7.03-7.12 (m, 2H) , 7.35 (d. J = 1.8 Hz, 
IH), 7.49-7.55 (m, IH) , 7.72 (d, J = 6.1 Hz, 2H) . 8.51- 

8.53 (m, IH), 8.82 (d, J = 6.1 Hz, 2H) . 
ESIMS m/z: [M+H]* 406. 

[Example 79] 

N- [ 5 - ( 4 -Benzylpiperazin- 1 -yl ) - 4 - ( 2 - f uryl ) thiazolr 2 - 
yl] ace t amide (Compound 79) 

In a manner similar to that in Example 2. the 
entitled Compound 79 (550 mg. 77 %) was obtained from 2- 
amino - 5 - ( 4 - benzylpiperaz in - 1 - yl ) - 4 - ( 2 - f uryl ) thiaz ole (458 
mg, 1.87 mmol ) obtained in Step 1 of Example 68, in place 
of Compound a. 

^H NMR (DMSO-de. 8 ppm): 1.99 (s, 3H) , 2.63-2.66 (m, 4H) . 
3.01-3.04 (m, 4H), 3.59 (s. 2H) . 6.49 (dd, J =1.8. 3.3 Hz. 
IH), 6.85 (d, J = 3.3 Hz. IH). 7.23-7.40 (m. 6H) . 10.9 (br 
s. IH). , 

ESIMS m/z: [M+H]* 383. 
[Example 80] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( piperazin- 1 -yl ) thiazol- 2 -yl ] acetamide 
fumsurate (Compound 80) 

Compound 79 (274 mg, 0.72 mmol) was dissolved in 
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methanol (7 mL) , and 10 % palladium- carbon (274 mg) was 
added thereto, followed by stirring in an atmosphere of 
hydrogen at 50°C for 24 hours. The reaction mixture was 
filtered through Celite, and the resulting filtrate was 
concentrated to afford a free form of the entitled 
Compound. The resulting free form was dissolved in 
ethahol (5 mL) , fumaric acid (83.0 mg, 0.51 iranol) was 
added thereto, and the precipitated solid was collected by 
filtration to afford the entitled Compound 80 (40.1 mg, 
14 %). 

NMR (CDCI3. 8 ppm): 2.10 (s, 3H), 2.97-3.06 (m. 4H) , 
3.14-3.21 (m, 4H), 6.58 (dd, J = 1.8, 3.3 Hz, IH) , 6.54 (s, 
2H), 6.79 (d, J = 3.3 Hz, IH) , 7.67 (d, J = 1.8 Hz, IH) . 
APCIMS m/z: [M+H]* 293. 
[Example 81] 

N- [ 4 - ( 2 - Furyl )-5-(l,2,3,4- t e trahydroisoquinolin - 2 - 
yl) thiazol-2-yl]acetamide (Compound 81) 

In a manner similar to that in Example 2. the 
entitled Compound 81 (225 mg, 74 %) was obtained from 2- 
amino-4- ( 2 -furyl) -5- (1.2,3 . 4-tetrahydroisoquinolin-2- 
yl)thiazole (267 mg, 0.89 mmol) obtained in Step 1 of 
Example 75, in place of Compound a. 

NMR (DMSO-dg, 8 ppm): 2.11 (s, 3H), 2.98-3.02 (m, 2H) , 
3.21-3.25 (m, 2H) , 4.13 (s, 2H) , 6.55 (dd, J = 1.8, 3.3 Hz, 
IH), 6.67 (dd, J = 0.8, 3.3 Hz, IH) , 7.10-7.19 (m, 4H) , 
7.67 (dd, J = 0.8, 1.8 Hz, IH) , 12.08 (br s, IH) . 
ESIMS m/z: [M+H]* 340. 
[Example 82] 

N- [5- ( 1 , 4-Dioxa-8-azaspiro[ 4 . 5]decan-8-yl) -4- (2- 
furyl)thiazol-2-yl]acetamide (Compound 82) 
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In a manner similar to .that in Example 2, the 
entitled Compound 82 (488 mg. 84 %) was obtained from 2- 
amino-5- ( 1 , 4-dioxa-8-azaspiro[4 . 5 ]decan-8-yl) t4- (2- 
f uryl ) thiazole (510 mg, 1.66 mmol) obtained in Step 1 of 
Example 74, In place of Compound a. 

NMR (CDCI3, 8 ppm): 1.87-1.91 (m, 4H) , 2.14 (s, 3H) , 
3.05-3.09 (m, 4H) , 3.98 (s, 4H) , 6.47 (dd, J = 1.8, 3.3 Hz, 
IH), 6.80 (dd. J = 0.7. 3.3 Hz, IH) , 7.39 (dd, J = 0.7, 
1.8 Hz, IH), 10.61 (br s, IH) . 
APCIMS m/z: [M+H]* 350. 

[Example 83] . ) 

N- 1 4 - ( 2 -Furyl) - 5 - [ N- ( 2 -methoxyethyl ) -N- 

methylamino]thiazol-2-yl}acetamide 0.5 fumarate (Compound 
83) 

In a manner similar to that in Example 2, a free 
form of the entitled Cortpound was obtained from 2-amino-4- 
( 2 - f uryl ) - 5 - t N- ( 2 -methoxyethyl ) -N-methylamino ] thiazole 
(160 mg, 0.63 mmol) obtained in Step 1 of Example 77, in 
place of Compound a. The resulting free form was 
dissolved in ethanol (5 mi.), and fumaric acid (146 mg, 
1.26 mmol) was added thereto, and the precipitated solid 
was collected by filtration to afford the entitled 
Compound 83 (39.8 mg, 18 %) . . 

^H NMR (DMSO-dfi, 6 ppm): 2,09 (s, 3H) , 2.72 (s. 3H) , 3.03- 
3.07 (m, 2H), 3.19 (s, 3H) , 3.41-3.45 (m, 2H) , 6.56 (dd, J 
= 1.8, 3.3 Hz, IH). 6.60 (s, IH) , 6.77 (dd, J = 0.7, 3.3 
Hz, IH), 7.64 (dd, J = 0.7; 1.8 Hz, IH), 12.08 (br s, IH) . 
APCIMS m/z: [M+H]* 296. 
[Example 84] 

N-{4-(2-Furyl)-5-{N-methyl-N-[2-(2- 
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pyridyl ) ethyl] amino} thiazol- 2 -yl}acetainide f ijmarate 

(Compound 84) 

In a manner similar to that in Example 2, a free 
form of the entitled Compound was obtained from 2-amino-4- 
( 2-f uryl) -5-{N-methyl-N- [ 2- ( 2-pyridyl) ethyl]amino>thia2ole 
(108 mg. 0.36 mmol) obtained in Step 1 of Example 78. in 
place of Compound a. In a manner similar to that in 
Example 83, the entitled Compound 84 (20.2 mg, 12 %) was 
obtained from the free form thereof. 

NMR (DMSO-ds. 6 ppm) : 2.11 (s, 3H) , 2.76 (s, 3H) , 2.92 
(t, J = 7.1 Hz. 2H), 3.27 (t, J = 7.1 Hz, 2H), 6.28-6.29 
(m, 2H), 7.16-7.23 (m, 2H) , 7.61-7.67 (m, 2H) , 8.43-8.56 
(m, IH) . 

ESIMS m/z: [M+H]* 343. 
[Example 85] 

N- [ 5 -Formyl - 4 - ( 2 - f uryl ) thiazol - 2 -yl ] pyridine - 4 - carboxamide 
(Compound 85) 

Compound i (684 mg, 3.52 mmol) obtained in Reference 
Example 9 was dissolved in DMF (17 mL), and isonicotinic 
acid (867 mg, 7.04 mmol), EDC hydrochloride (1.35 g, 7.04 
mmol) and 1-hydroxybenzotriazole monohydrate (1.08 g, 7.04 
mmol) were added thereto, followed by stirring at SO^C for 
3 hours- Water was added to the reaction mixture, and the 
precipitated crystals were collected by filtration ~ to 
afford the entitled Compound 85 (546 mg, 52 %). 
^H NMR (DMSO-de, 8 Ppm) : 6.77 (dd. J = 1.7, 3.5 Hz, IH) , 
7.18 (dd, J = 0.7, 3.5 Hz, IH) , 8.00-8.03 (m, 3H) , 8.84 
(dd, J = 1.7. 4.6 Hz, 2H). 10.46 (s, IH) , 13.60 (br s, IH) . 
[Example 86] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( morpholinomethyl ) thiazol- 2 -yl J pyridine- 
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4-carboxamlde (Compound 86) 

Compound 85 (250 mg, 0.836 mmol) was dissolved in 
1 , 2-dichloroe thane (4 mL) , and morpholine (0.15 mL, 1.67 
mmol) and sodium triacetoxyborohydride (531 mg, 2.51 mmol) 
were added thereto, followed by stirring overnight at room 
temperature. Water was added to the reaction mixture, 
followed by extraction with chloroform. The organic layer 
was washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (chloroform: methanol = 30:1) to 
afford the entitled Compound 86 (302 mg, 98 %). 

NMR (DMSO-d6, 6 ppm) : 3.31-3.34 (m, 4H) , 3.59-3.62 (m, 
4H), 3.95 (s, 2H), 6.62 (dd, J = 1.8/3.3 Hz, IH) , 6.75 
(dd, J = 0.9, 3.3 Hz, IH) , 7.79 (dd, J = 0.9,1.8 Hz, IH) , 
7.99 (dd, J = 1.7, 4.4 Hz, 2H) , 8.81 (dd, J = 1.7, 4.4 Hz, 
2H), 13.02 (br s, IH) 
ESIMS m/z: [M-H]* 371. 
[Example 87] 

N- [ 4 - ( 2-Furyl ) - 5- ( thiomorpholinomethyl ) thiazol- 2 - 
yl] pyridine- 4 -carboxamide (Compound 87) 

In a manner similar to that in Example 86, by using 
thiomorpholine . (0.170 mL, 1.67 mmol) in place of 
morpholine, the entitled Compound 87 (272 mg, 84 %) was 
obtained from Compound 85 (250 mg, 0.836 mmol). 
^H NMR (CDCI3, 6 ppm): 2.71-2.74 (m, 4H) , 2.86-2.89 (m, 4H) , 
3.94 (s, 2H), 6.40 (dd, J = 1.8, 3.3 Hz, IH) , 6.56 (dd, J 
= 0.7, 3.3 Hz, IH), 7.38 (dd, J = 0.7, 1 . 8 Hz , IH) , 7.71 
(dd, J =1.8, 4.4 Hz, 2H), 8.77 (dd, J = 1.8, 4.4 Hz, 2H) , 
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10.61 (br s, IH) . 
APCIMS m/z: [M+H]* 387. 
[Example 88] 

N- 1 4 - ( 2 -Furyl ) - 5 - ( pyrrolidin- 1 -yliiiethyl ) thiazol- 2 - 
yl] pyridine- 4 -carboxamlde (Compound 88) 

In a manner similar. to that in Example 86, by using 
pyrrolidine (0.141 mL. 1.67 mmol) in place of morpholine, 
the entitled Compound 88 (249 mg, 84 %) was obtained from 
Compound 85 (250 mg, 0.836 mmol). 

NMR (CDCI3, 6 ppm): 1.80-1.84 (m, 4H) , 2.65-2.72 (m, 4H) , 
4.05 (s, 2H), 6.42 (dd, J = 1.8, 3.3 Hz, IH), 6.59 (d, J = 
3.3 Hz, IH), 7.40 (d, J = 1.8 Hz, IH) , 7.70 (d, J = 6.1 Hz, 
2H), 8.76 (d, J - 6.1 Hz, 2H) . 
APCIMS m/z: [M+H]* 355. 
[Example 89] 

N - [ 4 - ( 2 - Furyl ) - 5 - ( 4 -me thylpiper az in - 1 - ylme thyl ) thiaz ol - 2 - 
yl ] pyridine - 4 - carboxamide ( Compound 89) 

In a manner similar to that in Example 86, by using 
1-methylpiperazine (0.152 mL, 1.34 mmol) in place of 
morpholine, the entitled Compound 89 (142 mg, 55 %) was 
obtained from Compound 85 (200 mg, 0.669 mmol). 

NMR (CD3OD. 6 ppm): 2.98 (s, 3H) , 3.37-3.72 (m, 8H) , 
4.77 (s, 2H), 6.61 (dd. J = 1.8. 3.3 Hz, IH) , 6.96 (d. J = 
3.3 Hz, IH), 7.74 (d, J = 1.8 Hz, IH) , 8.58 (d, J = 6.1 Hz, 
2H), 9.09 (d, J = 6.1 Hz. 2H). 
APCIMS m/z: [M+HJ* 384. 
[Example 90] 

N- ( 4- ( 2-.Furyl) -5- (octahydropyrazino [ 2 . 1 -c] [ 1 . 4 ] oxazin-8- 
ylmethyl) thiazol- 2 -yl] pyridine- 4 -carboxamide (Compound 90) 
In a manner similar to that in Example 86, by using 
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Oct ahycLropyraz Ino [2,l-c][l,4] oxaz ine (300 mg , 2.11 mmol ) 
obtained according to the method described in EP 472826, 
in place of morpholine, the entitled Compound 90 (212 mg, 
47 %) was obtained from Compound 85 (316 mg, 1.05 mmol), 

NMR (CDCI3, 6 ppm): 1.91-1.98 (m, IH) , 2.37-2.50 (m, 4H) 
2.64-2.78 (m, 3H) , 2.96-2.99 (m, IH) , 3.20-3.27 (m, IH), 
3.63-3.69 (m, 2H), 3.82-3.84 (m, IH) , 3.92 (s, 2H) , 6.41 
(dd, J = 1.8, 3.3 Hz, IH), 6.59 (d, J = 3.3 Hz, IH) , 7.39 
(d, J = 1.8 Hz, IH), 7.70 (d, J = 6.1 Hz, 2H) , 8.78 (d, J 
= 6.1 Hz, 2H) . 
APCIMS m/z: [M+H]* 426. 
[Example 91] 

N-{4- (2-Furyl) -5- [ (2-morpholinoethylamino)methyl] thiazol- 
2-yl}pyridine-4-carboxamide dihydrochloride (Compound 91) 

In a manner similar to that in Example 86, by using 
N-(2-aminoethyl)morpholine (0.180 mL, 1.34 mmol) in place 
of morpholine, a free form of the entitled Compound was 
obtained from Compound 85 (200 mg, 0.669 mmol). The 
resulting free form was dissolved in ethanol (4 mL), an 
ethyl acetate solution (0.30 mL) of 4 mol/L hydrogen 
chloride was added thereto , and the precipitated solid was 
collected by filtration to afford the entitled Compound 91 
(40.3 mg, 12 %) . 

^H NMR (CD3OD, 8 ppm): 3.10-3.39 (m, 6H) , 3.56-3.65 (m, 2H) , 
3.87-3.94 (m, 4H) , 4.80 (s, 2H) , 6.63(dd, J = 1.8, 3.3 Hz, 
IH), 6.98 (d, J « 3.3 Hz, IH) , 7.76 (d, J = 1.8 Hz, IH) , 
8.10 (d, J = 6.1 Hz, 2H), 8.86 (d, J = 6.1 Hz, 2H) . 
APCIMS m/z: [M+H]* 414. 
[Example 92] 

2 - ( t er t - But oxycarbonylamino ) ^ 5 - f ormyl - 4 - ( 2 - f uryl ) thiazole 
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(Compound 92) 

Compound h (3.10 g, 8.98 mmol) obtained in Reference 
Example 8 was dissolved in THF (45 mL) , and a 1.58 mol/L 
solution of n-butyllithium in nrhexane (14.2 mL, 22.5 
mmol) was added thereto in a stream of argon at -TS'^C. 
The mixture was stirred at -78^C for 10 minutes, and then 
DMF (14.2 mL, 183 mmol) was added dropwise thereto, 
followed by stirring at room temperature for 1 hour. A 
saturated aqueous solution of ammonium chloride was added 
to the reaction mixture, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (hexane : ethyl acetate = 4:1) to afford the 
entitled Compound 92 (1.50 g, 57 %). 

NMR (CDCI3, 6 ppm): 1.50 (s, 9H) , 6.57 (dd, J =1.8, 3.4 
Hz, IH), 6.99 (dd, J = 0.8, 3.4 Hz, IH), 7.60 (dd, J = 0.8, 
1.8 Hz, IH), 8.95 (br s, IH) , 10.52 (s, IH) . 
[Example 93] 

2 - ( tert -But oxycarbonylamino ) - 4 - ( 2 - f uryl ) - 5 - 
morpholinomethylthiazole (Compound 93) 

Compound 92 (1.58 g, 5.37 mmol) and morpholine (0.64 
mL, 10.7 mmol) were dissolved in 1 , 2-dichloroethane (26 
mL), and sodium triacetoxyborohydride (3.41 g, 16.1 mmol) 
was added thereto, followed by stirring overnight at room 
temperature. Water was added to the reaction mixture, 
followed by extraction. with chloroform. The organic layer 
was washed with a saturated aqueous solution of sodiiim 
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chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (chloroform: methanol = 30:1) to 
afford the entitled Compound 93 {1,15 g, 57 %). 

NMR (CDCI3, 8 ppm): 1.50 (s, 9H) , 2.56-2.60 (m, 4H), 
3.70-3.74 (m, 4H) , 3.90 (s, 2H) , 6.47 (dd, J = 1.8, 3.3 Hz, 
IH), 6.63 (dd, J = 0.7, 3.3 Hz, IH) , 7.46 (dd, J = 0.7, 
1.8 Hz, IH) . 
[Example 94] 

N- [ 4 - ( 2 -Furyl ) - 5 - (morphoiinomethyl ) thlazol- 2 -yl ] - 3 - 
pyrldlnecarboxamlde (Compound 94) 
Step 1 : 

Compound 93 (1.15 g, 0.32 mmol) was dissolved In 
trlfluoroacetlc acid (12 mL), followed by stirring at room . 
temperature for 30 minutes. The reaction mixture was 
concentrated under reduced pressure, and aqueous 1 mol/L 
sodium hydroxide solution and a mixed solvent (4:1) of 
chloroform and 2 -propanoic were added to the resulting 
residue, and the organic layer was separated. The organic 
layer was dried over anhydrous magnesium sulfate, and then 
the solvent was distilled away under reduced pressure to 
afford 2 - amino - 4 - ( 2 - f uryl ) - 5 -morphoiinomethyl thlazole ( 83 5 
mg, 100 %) . 

^H NMR (CD3OD, 8 ppm): 2.50-2.53 (m, 4H) , 3.65-3.68 (m, 4H) , 
3.83 (s, 2H), 6.47 (dd, J = 1.8, 3.3 Hz, IH) , 6.61 (dd, J 
= 0.7, 3.3 Hz, IH), 7.52 (dd, J =0.7, 1.8 Hz, IH) . 
Step 2: 

2-Amlno-4- (2-furyl) -5-morphollnomethylthlazple (22 5 
mg, 0.85 mmol) obtained In Step 1 was dissolved In DMF (4 



mL) , and nicotlnoyl chloride hydrocliloride (302 mg, 1,70 
mmol) and triethylamine (0.24 mL. 1.70 mmol) were added 
thereto, followed by stirring at room temperature for 4 
hours. A saturated aqueous solution of sodivun 

hydrogencarbonate was added to the reaction mixture, 
followed by extraction with ethyl acetate. The organic 
layer was dried over anhydrous magnesium sulfate, and then 
the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography ( hexeme : ethyl acetate .= 1:1) to 
afford the. entitled Compound 94 (73.0 mg, 23 %). 

NMR (CDCl3> 8 ppm): 2.60-2.63 (m, 4H) , 3.74-3.77 (m, 4H) , 
3.94 (s, 2H), 6.42 (dd, J = 1.8, 3.3 Hz, IH) , 6.61 (d, J = 
3.3 Hz, IH), 7.41 (d, J = 1.8 Hz, IH) , 7.42-7.44 (m, IH) , 
8.24-8.28 (m, IH) , 8.78-8.83 (m, IH) , 9.18-9.19 (m. IH) . 
APCIMS m/z: [M-H]" 369. 
[Example 95] 

N- [ 5 -Carbdxy- 4 - ( 2 - f uryl ) thiazol - 2 -yl ] pyridine - 4 - 
carboxamide (Compound 95) 

Compound 24 (840mg, 2.45 mmol) was dissolved in THF 
(5 mL) and methanol (5 mL) , and a 4 mol/L aqueous sodium 
of hydroxide solution (3 mL) was added thereto, followed 
by stirring at 60°C for 2 hours. The reaction mixture was 
allowed to cool down, and neutralized with 2 mol/L 
hydrochloric acid added thereto. The precipitated solid 
was collected by filtration to afford the entitled 
Compound 95 (411 mg, 53 %) . 

^H NMR (DMSO-de, 8 ppm): 6.68 (dd. J = 1.8, 3.5 Hz. IH) . 
7.61 (dd, J = 1.0. 3.5 Hz, IH) . 7.86 (dd, J = 1.0, 1.8 Hz, 
IH). 8.20 (dd, J = 1.7, 4,8 Hz, 2H) , 8,94 (dd, J = 1.7, 
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4.8 Hz, 2H) • . 

[Example 96] 

N- [ 4 - { 2 - Fuiryl ) - 5 -morpholinocarbonylthiazol - 2 -yl ] pyridine - 
4-carboxamide (Compound 96) 
5 Compound 95 (410 mg, 1.30 mmol) , morpholine (0.141 

mL, 1.60 mmol), EDC hydrochloride (500 mg, 2.60 mmol) , 1- 
hydroxybenzotriazole monohydrate (400 mg, 2.60 mmol) and 
triethylamine (0.36 mL, 2.60 mmol) were dissolved in DMF 
(5 mL), followed by stirring at room temperature for 3 

10 hours. Water was added to the reaction mixture, followed 
by extraction with chloroform. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away .under reduced pressure - 

15 The resulting residue was reci^stallized from ethanol to 
afford the entitled Compound 96 (159 mg, 34 %) as 
colorless crystals . 

NMR (DMSO-de, 8 ppm ) : 3.59-3.68 (m, 8H) , 6.39 (dd, J = 
1.8, 3.3 Hz, IH), 6.67 (dd, J = 0.7, 3.3 Hz, IH) , 7.27 (dd, 

20 J = 0.7, 1.8 Hz, IH), 7.78 (dd, J = 1.6, 4.5 Hz, 2H) , 8.81 
(dd, J = 1.6, 4.5 Hz, 2H) , 10.82 (br s, IH) . 
ESIMS m/z: [M-H]* 383. 
[Example 97] 

N- [ 5 - ( N , N- Dime thy Icarbamoyl ) - 4 - ( 2 - f uryl ) thiazol- 2 - 

25 yl] pyridine -4-carboxamide (Compound 97) 

In a manner similar to that in Exeunple 96, by using 
a 2 mol/L solution of dimethylamine (0.420 mL, 0.850 mmol) 
in methanol in place of morpholine, the entitled Compound 
97 (85.1 mg, 31 %) was obtained from Compound 95 (250 mg, 

30 p . 794 mmol) . 
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NMR (DMSO-de, 8 ppm) : 2.81 (s, 3H) , 3,01 (s, 3H) , 6.62 
(dd, J = 1.8, 3-3 Hz, IH) , 6.74 (dd, J = 0.7, 3.3 Hz, IH) , 
7.77 (dd, J = 0.7, 1.8 Hz, IH) , 7.94 (d, J = 6.1 Hz, 2H) , 

8.81 (d, J = 6.1 Hz, 2H) . 
5 ESIMS m/z: [M-H]* 343. 

[Example 98] 

N- [4- ( 2-Furyl) -5- (N-methoxy-N-methylcarbamoyl) thiazol-2- 
yl]pyridine-4-carboxamxde (Compound 98) 

In a manner similar to that In Example 96, by using 

10 N,0-dimethylhydroxyamine hydrochloride (810 mg, 8.30 mmol) 
in place of morpholine, the entitled Compound 98 (1.20 g, 
81 %) was obtained from Compound 95 (1.31 g, 4.15 mmol). 
^H NMR (CDCI3, 8 ppm): 3.38 (s, 3H) , 3.70 (s, 3H) , 6.40 (dd, 
J =1.8, 3.5 Hz, IH), 7-03 (dd, J= 0.7, 3.5 Hz, IH) , 7.37 

15 (dd, J = 0.7, 1.8 Hz, IH) , 7.75 (dd, J = 1.7, 4.6 Hz, 2H) , 

8.82 (dd, J = 1.7, 4.6 Hz, 2H) . 
[Example 99] 

N - [ 5 - Ben z oy 1 - 4 - ( 2 - f ury 1 ) thiaz ol - 2 - y 1 ] pyridine - 4 - 
carboxamide (Compound 99) 

20 Compound 98 (354 mg, 0.989 mmol) was dissolved in 

THF (5 mL), and a diethyl ether solution of 3 mol/L 
phenylmagnesium bromide (1.32 mL , 3.96 mmol) was added 
thereto under ice-cooling, followed by stirring at room 
temperature for 1 hour. A saturated . aqueous solution of 

25 ammonium chloride was added to the reaction mixture, 
followed by . extraction with ethyl acetate . The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 

30 pressure. The resulting residue was reslurried with 
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ethanol to afford the entitled Compound 99 (220 mg, 59 %) 
as pale yellow crystals. 

NMR (CDCI3, 8 ppm) : 6.52 (dd, J = 1.8, 3.5 Hz, IH) , 6.96 
(dd, J = 0.7, 3.5 Hz IH) , 7.44-7.49 (m, 2H), 7.50 (dd, J = 
5 0.7, 1-8 Hz, IH), 7.58-7.63 (m, IH) , 7.72-7.75 (m, 2H) , 
8.03 (dd, J = 1.7, 4.4 Hz, 2H) , 8.84 (dd, J = 1.7, 4.4Hz, 
2H) . 

ESIMS m/z: [M+H]* 376. 
[Example 100] 

10 N- [4- (5-Bromofuran-2-yl) -5-morpholinothiazol-2- 

yl] pyridine- 4 -carboxamlde. (Compound 100) 

In a mariner similar to that in Example 29, the 

entitled Compound 100 (156 mg, 31 %) was obtained from 

Compound j (379 mg, 1.17 mmol) obtained in Reference 
15 Example 10, in place of Compound g obtained in Reference 

Example 7 • 

^H NMR (CDCI3, 6 ppm): 3.01-3.05 (m, 4H) , 3.88-3.91 (m, 4H) , 
6.36 (d, J = 3.3 Hz, IH) , 6.77 (d, J = 3.3 Hz, IH) , 7.72 
(dd, J = 1.5, 4.4 Hz, 2H) , 8.80 (dd, J = 1.5, 4.4 Hz, 2H) , 
20 10.31 (br s, IH) 

APCIMS m/z: ["BrM+H]* 435, [®^BrM+H]* 437. 
[Example 101] 

N- [ 4- { 2-Furyl) -5- ( 4-pyridyl) thia2ol-2-yl]benzamide 
(Compound 101) 

25 In a manner similar to that in Example 2, by using 

benzoyl chloride (0.160 mL, 1.39 mmol) in place of acetyl 
chloride, the entitled Compound 101 (183 mg, 64 %) was 
obtained as a pale yellow solid from Compound a (200 mg, 
0.820 mmol) obtained in Reference Exeunple 1. 

30 ^H NMR (DMSO-d6, 5 ppm) : 6.60 (dd, J = 1.6, 3.2 Hz, IH) , 



215 



6.74 (d, J = 3.2 Hz, IH), 7.45 (d, J = 6.2 Hz, 2H) , 7.51- 
7.61 (m, 2H), 7.61-7.70 (m, 2H) , 8.09-8.18 (m, 2H) , 8.62 
(d, J = 6.2 Hz, 2H), 13.01 (br s, IH) . 
APCIMS m/z: [M+H]* 248. 
5 m.p.: 270-300**C (decomposition), 
[Example 102] 

4 -Fluoro -N- [ 4 - ( 2 - f uryl ) - 5 - ( 4 -pyrldyl ) thlazol- 2 - 
yl] ben z amide (Compound 102) 

In a manner similar to that in Example 2, by using 

10 4-f luorobenzoyl chloride (0.170 mL, 1.39 mmol) in place of 
acetyl chloride, tlie entitled Compound 102 (94.1 mg, 31 %) 
was obtained as a pale yellow solid from Compound a (200 
mg, 0.820 mmol) obtained in Reference Example 1. 
^H NMR (DMSO-dfi, 6 ppm) : 6.60 (dd, J =1.6, 3.2 Hz, IH) , 

15 6.73 (d, J = 3.2 Hz, IH) , 7.40 (dd, J = 8.9, 8 . 9 Hz , 2H), 
7.45 (d, J = 6.2 Hz, 2H), 7.67 (d, J = 1-6 Hz, IH) , 8.22 
(dd, J = 5.4, 8.9 Hz, 2H), 8.62 (d, J =6.2 Hz, 2H), 13.07 
(br s, IH) . 

APCIMS m/z: [M+H]* 366. 
20 m*p. : 270-300*'C (decomposition). 
[Example 103] 

N- [ 4- ( 2-Furyl) -5- ( 4-pyridyl) thiazol-2-yll -4- 
methoxybenzamide (Compound 103) 

In a manner similar to that in Example 2, by using 

25 4-methoxybenzoyl chloride (0.150 mL, 1.39 mmol) in place 
of acetyl chloride, the entitled Compound 103 (133 mg, 
43 %) was obtained as a pale yellow solid from Compound a 
(200 mg, 0.820 mmol) obtained in Reference Exeunple 1. 
^H NMR (DMSO-de, 8 ppm): 3.86 (s, 3H) , 6.61 (dd, J = 1.9, 

30 3.2 Hz, IH), 6.73 (dd, J= 0.8, 3.2 Hz, IH) , 7.09 (d, J = 
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8.9 Hz, 2H), 7.44 (d, J = 6.2 Hz, 2H) , 7.67 (dd, J = 0.8, 
1.9 Hz, IH), 8.15 (d, J = 8.9 Hz, 2H) , 8.62 (d, J = 6.2 Hz, 
2H) , 12.86 (br s, IH) . 
APCIMS m/z: [M+H]* 378. 

5 in.p\ : 235-245^C. 
[Example 104] 

N- [ 4- ( 2-Furyl) -5- (4-pyr±dyl) th±azol-2-yl] -2 , 2" 
dime thy Ipropanamide (Compound 104) 

In a manner similar to that in Example 2, by using 
10 pivaloyl chloride (0.170 mL, 1.39 mmol) in place of acetyl 
chloride, the entitled Compound 104 (107 mg, 40 %) was 
obtained as a white solid from Compound a (200 mg, 0.820 
mmol) obtained in Reference Example 1. 

-^H NMR (DMSO-dfi, 8 ppm) : 1.27 (s, 9H), 6.58 (dd, J = 1.6, 

15 3.2 Hz, IH) , 6.70 (d, J = 3.2 Hz, IH) ,7.40 (d, J = 5 . 9 Hz , 
2H), 7.64 (d, J = 1.6 Hz, IH) , 8.60 (d, J = 5.9 Hz, 2H) , 
12.19 (br s, IH) . 
APCIMS m/z: [M+H]* 328. 
m.p.: 240-241°C. 

20 [Exsunple 105] 

N- [4-(2-Furyl) -5-(4-pyridyl)thiazol-2-yl]-2- 
methoxypyr idine - 4 - carboxamide ( Compound 105) 

In a manner similar to that in Example 42, by using 
Compound k obtained in Reference Example 11 in place of 1- 

25 ( tert-butoxycarbonyl)piperidine-4-carboxylic acid, the 
entitled Compound 105 (1.93 g, 85 %) was obtained from 
Compound a (1.46 g, 6.00 mmol) obtained in Reference 
Example 1, in place of 2-amino-4- ( 2-furyl) -5- 
morpholinothiazole . 

30 ^H NMR (DMSO-ds, 8 ppm): 3.94 (s, 3H) , 6.56 (dd, J = 1.9, 
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3.5 Hz, IH), 6-69 (dd, J = 0.8, 3.5 Hz, IH) , 7.43 (dd, J = 
1.6, 4.6 Hz, 2H), 7.46 (dd, J = 0.5, 1.3 Hz, IH) , 7.57 (dd, 
J = 1.3, 5.4 Hz, IH), 8.36 (dd, J = 0.5, 5.4 Hz, IH), 8.61 
(dd, J = 1.6, 4.6 Hz, 2H) , 12.96 (br s, IH) . 
5 APCIMS m/z: [M+H]* 379. 
m.p. : 285-288°C. 
[Example 106] 
. N- [4-(2-Furyl) -5-(4-pyridyl)thiazol-2-yl]-2-(4- 
me thoxybenzyloxy ) pyridine - 4 - carboxamide ( Compound 106) 

10 In a manner similar to that in Example 42, by using 

Compound 1 obtained in Reference Example 12 in place of 1- 
( t ert -but oxycarbonyl ) piperidine - 4 - carboxylic acid , the 
entitled Compound 106 (2.41 g, 83 %) was obtained from 
Compound a (1.46 g, 6.00 mmol) obtained in Reference 

15 Example 1, in place of 2-amino-4- ( 2-furyl) -5- 
morpholinothiazole . 

^H NMR (DMSO-de, 6 ppm) : 3.76 (s, 3H) , 5.35 (s, 2H) , 6.60 
(dd, J = 1.6, 3.2 Hz, IH) , 6.74 (d, J = 3.2 Hz, IH) , 6.95 
(d, J = 8.7 Hz, 2H), 7.42 (d, J = 8.7 Hz, 2H) , 7.47 (dd, J 
20 = 1.6, 4.6 Hz, 2H), 7.48-7.50 (m, IH) , 7.59 (dd, J = 1.1, 
5.1 Hz, IH), 7.67-7.68 (m, IH) , 8.40 (d, J = 5.1 Hz, IH), 
8.63 (dd, J = 1.6, 4.6 Hz, 2H) , 13-29 (br s, IH) . 
APCIMS m/z: [M+H]* 485. 
[Example 107] 

25 2 - ( Chloromethyl ) -N- [ 4 - ( 2 - f uryl ) - 5 - ( 4 -pyridyl ) thiazol -2- 
yl ] pyridine - 4 - carboxamide ( Compound 107) 

In a manner similar to that in Example 3, by using 
2- (chloromethyl )isonicotinic acid (2.12 g, 12.3 mmol) 
obtained according to the method described in WO03/043636 

30 in place of methoxyacetic acid, the entitled Compound 107 
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(1.75 g, 71 %j was obtained from Compound a (1.50 g, 6.17 
mmol) obtained in Reference Example 1. 

NMR (DMSO-ds, 8 ppm) : 4.90 (s, 2H) , 6.61 (dd, J = 1.8, 
3.5 Hz, IH), 6.75 (d, J = 3.5 Hz, IH) , 7.47 (d, J = 6.1 Hz, 
5 2H), 7.68 (d, J = 1.8 Hz, IH) , 8.01 (d, J = 5.1 Hz, IH), 
8.18 (s, IH), 8.63 (d, J = 6.1 Hz, 2H) , 8.81 (d, J = 5.1 
Hz, IH). . 
[Excunple 108] 

N- [ 4- ( 2 -Furyl ) - 5 - ( 4 -pyridyl ) thiazol- 2 -yl ] - 2 - { imidazol - 1 - 

10 ylmethyl) pyridine- 4 -carboxamide (Compound 108) 

Compound 107 (150 mg, 0.387 mmol) was dissolved in 
DMF (2 ml), and imidazole (129 mg, 1.89 mmol) was added 
thereto, followed by stirring at 90*'C for 3 hours. The 
reaction mixture was poured into water, followed by 

15 extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 

20 column chromatography (chloroform: methanol « 30:1) to 
afford the entitled Compound 108 (120 mg, 74 %) . 
^H NMR (DMSO-de, 8 ppm): 5.43 (s, 2H) , 6.61 (dd, J = 1.8, 
3.3 Hz, IH) , 6.75 (d, J = 3.3 Hz, IH), 6.98 (s, IH), 7.23 
(s, IH), 7.46 (d, J = 6.2 Hz, 2H), 7.68 (d, J = 1.8 Hz, 

25 IH), 7.81 (s, IH), 7.85 (s, IH) , 7.97 (d, J = 5.1 Hz, IH) , 
8.63 (d, J = 6.2 Hz, 2H) , 8.79 (d, J = 5.1 Hz, IH) . 
APCIMS m/z: [M+H]* 429. 

m.p. : 239-250''C. 
[Example 109] 

30 2-{N- [2 - (Dimethylamino)ethyl] -N-me.thylaminomethyl}-N- [ 4- 
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( 2 - f uryl ) - 5 - ( 4 - pyr idyl ) thiazol - 2 -yl ] pyridine - 4 - carboxamide 
(Compound 109) 

Compound 107 (150 mg, 0.387 mmol) was dissolved in 
N,N,N' -trimethylethylenediamine (1 mL), followed by 
5 stirring at 60**C for 4 hours. The reaction mixture was 
concentrated under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography ( chloroform : methanol = 20:1) and then 
crystallized from diisopropyl ether to afford the entitled 

10 Compound 109 (70 mg, 40 %) as a white solid. 

NMR (CDCI3, 6 ppm): 2.30 (s, 6H) , 2.35 (s, 3H) , 2.50- 
2.54 (m, 2H), 3.81 (s, 2H) , 6.46 (dd, J = 1.7, 3.2 Hz, IH), 
6.65 (d, J = 3-2 Hz, IH) , 7.38 (d, J = 1.7 Hz, IH) , 7.42 
(d, J = 6.2 Hz, 2H), 7.81 (d, J = 5.1 Hz, IH) , 8.37 (s, 

15 IH), 8.64 (d, J = 6.2 Hz, 2H) , 8.75 (d, J = 5.1 Hz, IH) . 
APCIMS m/z: [M+H]:" 463. 

m.p.: 203-205''C. 
[Example 110] 

N- [4- ( 2-Furyl) -5- ( 4-pyridyl) thiazol-2-yl] -2- [N- ( 2- 
20 methoxyethyl ) -N-methylaminomethyl ] pyridine - 4 - carboxamide 

(Compound 110) 

In a manner similar to that in Example 109, by using 

N- ( 2 -methoxyethyl ) -N-methylamine (1 mL) in place of 

N,N,N' -trimethylethylenediamine, the entitled Compound 110 
25 (137 mg, 81 %) was obtained from Compound 107 (150 mg, 

0 .387 mmol) . 

^H NMR (CDCI3, 6 ppm) : 2.42 (s, 3H) , 2.69 (t, J = 5.1 Hz, 
2H), 3.51 (s, 3H), 3.59 (t, J = 5.1 Hz, 2H) , 3.85 (s, 2H) , 
6.43 (dd, J = 1.8, 3.3 Hz, IH), 6.61 (d, J = 3.3 Hz, IH) , 
30 7.35 (d, J = 1.8 Hz, IH) , 7.43 (d, J = 6.1 Hz, 2H) , 7.76 
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(d, J = 5.1 Hz, IH), 8.20 (s, 2H) , 8.65 (d, J = 6.1 Hz, 
2H), 8-75 (d, J = 5.1 Hz, IH) . 
APCIMS m/z: [M+H]* 450. 
m.p.: 195-197''C. 
5 [Example 111] 

[ 4- (2-Furyl) -5- (4-pyridyl) thiazol-2-yl] -2- ( 4- 
hydroxypiperldinomethyl ) pyridine - 4 - carboxamide ( Compound 
111) 

In a manner similar to that in Example 108, by using 
10 4-hydroxypiperidine in place of imidazole, the entitled 
Compound 111 (92.0 mg, 53 %) was obtained from Compound 
107. 

^H NMR (DMSO-de, 8 ppm) : 6.84-0.89 (m, 4H) , 1.24-1.37 (m, 
4H), 1.60-1.68 (m, IH), 4.14 (s, 2H) , 6.60 (dd, J = 1.8, 
15 3.3 Hz, IH), 6.75 (d, J = 3.3 Hz, IH) , 7.47 (d, J = 1.8 Hz, 
IH), 7.69 (d, J = 6.1 Hz, 2H) , 7.91 (d, J = 5.1 Hz, IH) , 
8.05 (s, IH), 8.62 (s, J = 6.1 Hz, 2H) , 8.73 (d, J = 5.1 
Hz, IH). 

APCIMS m/z: [M+H]* 462. 
20 m.p. : 203-208''C. 
[Example 112] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -pyridyl ) thiazol- 2 -yl ] - 2 -oxo- 1,2- 
dihydr ©pyridine - 4 - carboxamide ( Compound 112) 

Compound 106 (2.10 g, 4.33 mmol) and anisole (4.72 

25 mL, 43.4 mmol) were suspended in trif luoroacetic acid (7 
mL), followed by stirring at 65°C for 30 minutes. A 
saturated aqueous solution of sodium hydrogencarbonate was 
added to the reaction mixture to adjust the pH to 8, and 
the precipitated solid was collected by filtration. The 

30 resulting solid was purified through . silica gel column 
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chromatography (chlorofojcm: methanol = 4:1) to afford the 
entitled Compound 112 (1.07 g, 68 %). 

NMR (DMSO-ds, 8 ppm) : 6.66 (dd, J = 1.6, 3.2 Hz, IH) , 
6.73 (d, J = 3.2 Hz, IH) , 7.00-7.05 (m, 2H) , 7.45 (dd, J = 
5 1.6, 4.0 Hz, 2H), 7.54 (d, J = 7.0 Hz, IH) , 7.67 (d, J = 
1.6 Hz, IH), 8.62 (dd, J = 1.6, 4.0 Hz, 2H) , 11.98 (br s, 
IH) , 13.17 (br s, IH) . 
APCIMS m/z: [M+H]* 365. 
m.p. 277-281''C. 

10 [Example 113] 

1 - Ben zy 1 - N - [ 4 - ( 2 - f ury 1 ) - 5 - ( 4 - pyr idy 1 ) thiaz ol - 2 - y 1 ] - 2 - oxo - 
1, 2-dlhydropyridine-4-carboxamide (Compound 113) 

Compound 112 (146 mg, 0.400 mmol) was dissolved in 
DMF (2 mL), 60 % sodium hydride (35.2 mg, 0.880 mmol) was 

15 added thereto , followed by stirring at room temperature 
for 30 minutes. Benzyl bromide ( 0 . 0523 mL, 0.440 mmol) 
was added dropwise to the reaction mixture, followed by 
stirring overnight at room temperature. The reaction 
mixture was poured into water, and 1 mol/L hydrochloric 

20 acid was added thereto to adjust the pH to 7, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 

25 The resulting residue was purified through silica gel 
column chromatography ( chloroform : methanol = 99:1) to 
afford the entitled Compound 113 (25.0 mg, 14 %). 
^H NMR (DMSO-d6, 6 ppm): 5.15 (s, 2H) , 6.60 (dd, J = 1.6, 
3.2 Hz, IH), 6.73 (d, J = 3.2 Hz, IH) , 6.76 (dd, J =1.9, 

30 7.0 Hz, IH), 7.16 (d, J = 1.9 Hz, IH) , 7.17-7.39 (m, 5H) , 
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7.45 (dd, J = 1.6, 4.3 Hz, 2H) , 7.67 (d, J = 1.6 Hz, IH) , 
7.99 (d, J = 7.0 Hz, IH) , 8.62 (dd, J = 1.6, 4.3 Hz, 2H) , 
13.22 (br s, IH) . 
APCIMS m/z: [M+H]* 455. 
, 5 m.p. : 244-248°C. 
[Example 114] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 3 -methylpyridxn- 4 -yl ) thiazol- 2 - 
yl] pyridine- 4 -carboxamide (Compound 114) 

In a manner similar to that in Example 3, by using 
10 isonicotinic acid in place of metboxyacetic acid, the 
entitled Compound 114 (502 mg, 73 %) was obtained from 
Compound m (514 mg, 2.00 mmol) pbtained in Reference 
Example 13, in place of Compound a. 

^H NMR (DMSO-d6, 8 ppm) : 2.08 (s, 3H) , 6.49 (dd, J = 0.5, 

15 3.2 Hz, IH), 6.53 (dd, J = 1.9, . 3. 2 Hz, IH), 7.38 (d, J = 
4-9 Hz, IH), 7.59 (dd, J = 0.5, 1.9 Hz, IH) , 8.03 (dd, J = 
1.6, 6.2 Hz, 2H), 8.49 (d, J = 4.9 Hz, IH) , 8.58 (s, IH) , 
8.83 (dd, J = 1.6, 6.2 Hz, 2H) , 13-37 (br s, IH) . 
APCIMS m/z: [M+H]* 363. 

20 [Example 115] 

N-[4,5-Di(2- furyl ) thiazol - 2 -yl ] benz amide ( Compound 115) 

Compound n (300 mg, 0.760 mmol) obtained in 
Reference Example 14, tributyl( 2-f uryl) stannane (0.720 mL, 
2.28 mmol), silver oxide (0.180 g, 0.760 mmol) and 

25 tetrakis(triphenylphosphine) palladium (0.130 g, 0.114 
mmol) were suspended in DMF (7.6 mL), followed by stirring 
at 60*'C for 2 hours and at 100°C for 15 minutes. The 
reaction mixture was cooled with ice, ethyl acetate was 
added thereto, and the precipitated silver oxide was 

30 collected by filtration. The filtrate was concentrated 
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under reduced pressure. A 10 % aqueous solution (35 mL) 
of potassium fluoride was added to the resulting residue^ 
followed by stirring at room temperature for 10 minutes, 
and then extracted with ethyl acetate. The orgemic layer 
5 was washed with a saturated aqueous solution of sodiiom 
chloride and dried over anhydrous magnesixom sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
colximn chromatography (hexane : ethyl acetate = 10:1 to 5:1) 

10 to afford the entitled Compound 114 (20.6 mg, 8 %). 

NMR (CDCI3, 8 ppm) : 6.48 (dd, J = 1.9, 3.5 Hz, IH) , 6.52 
(dd, J = 1.9, 3.5 Hz, IH) , 6.77 (dd, J = 0.8, 3.5 Hz, IH) , 
6.80 (dd, J = 0.8, 3,5 Hz, IH) , 7.47-7.66 (m, 3H), 7.49 
(dd, J = 0.8, 1.9 Hz, IH) , 7.51 (dd, J = 0.8, 1 . 9 Hz , IH) , 

15 7.90-7.97 (m, 2H) , 9.59 (br s, IH) . 
m.p. : 156-157°C. 
[Example 116] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 2 - thienyl ) thiazol - 2 -yl ] benzamide 
(Compound 116) 

20 In a manner similar to that in Example 115, by using 

tributyl( 2 -thienyl) stemnane (0.240 mL, 0.750 mmol) in 

- ■ ^- 

place of tributyl(2-furyl) stannane, the entitled Compound 
115 (98.9 mg, 100 %) was obtained from Compound n (100 mg, 
0.250 mmol) obtained in Reference Example 14. 

25 ^H NMR, (CDCI3, 8 ppm): 6.33 (dd, J = 1.8, 3.3 Hz, IH) , 6.46 
(dd, J = 3.3 Hz, IH), 7.11 (dd, J = 3.7, 5.1 Hz, IH) , 7.27 
(dd, J = 1.5, 3.7 Hz, IH) , 7.34 (d, J = 1.8 Hz, IH) , 7.41 
(dd, J = 1.5, 5.1 Hz, IH), 7.43-7.53 (m, 2H) , 7.54-7.62 (m, 
IH), 7.86-7.94 (m, 2H) , 9.59 (br s, IH) . 

30 APCIMS m/z: [M+H]"" 353. 
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[Example 117] 

N_ [ 4 - ( 2 -Furyl ) - 5 - { 1 -methylindol- 2 -yl ) thiazol- 2 - 

yl]benzamide (Compound 117) 

In a manner similar to that in Example 115, by using 
5 tributyl( 1 -methylindol- 2 -yl)stannane (1.37 mL, 3 • 78 mmol) 

in place of tributyl(2-furyl)stannane, the entitled 

Compound 117 (395 mg, 78 %) was obtained as a pale yellow 

solid from Compound n (500 mg, 1.26 mmol) obtained in 

Reference Example 14. 
10 NMR (CDCI3, 6 ppm) : 3.55 (s, 3H) , 6.05 (d, J = 3.5 Hz, 

IH), 6.29 (dd, J = 1.6, 3.5 Hz, IH) , 6.73 (s, IH), 7.14- 

7.22 (m, IH), 7.24-7.41 (m, 2H) , 7.35 (d, J = 1.6 Hz, IH) , 

7.50-7.71 (m, 4H) , 7.91-7.97 (m, 2H) , 9.76 (br s, IH) . 

m.p,: 195-196°C. 
15 [Example 118] 

N- [4- {2-Furyl) -5- ( 2-methylphenyl) thiazol-2-yl]pyridine-4- 

carboxaihide ( Compound 118) 

In a manner similar to that in Example 3, by using 

isonicotinic acid in place of methoxyacetic acid, the 
20 entitled Compound 118 (482 mg, 67 %) was obtained from 

Compound o (512 mg, 2.00 mmol) obtained in Reference 

Example 15, in place of Compound a. 

^H NMR (DMSO-de, 8 ppm): 2.09 (s, 3H) , 6.18 (d, J = 3 . 2 Hz , 
IH), 6.46 (dd, J = 1.9, 3.2 Hz, IH) , 7 . 28-7 - 40 (m, 4H) , 
25 7.57 (d, J = 1.9 Hz, IH) , 8.01 (dd, J = 1.4, 5.9 Hz, 2H) , 
8.82 (dd, J = 1.4, 5.9 Hz, 2H) , 12.27 (br s, IH) . 
APCIMS m/z: [M+H]* 362. 
[Example 119] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -methoxyphenyl ) thiazol- 2 -yl ] benzamide 
30 (Compound 119) 
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In a manner similar to that in Example 115, by using 
tributyl(4-methoxyphenyl)stannane (1.15 mL, 3.78 mmol) in 
place of tributyl(2-furyl)stannane, the entitled Compound 
119 (137 mg, 29 %) was obtained as a pale yellow solid 
.5 from Compound n (500 mg, 1.26 mmol) obtained in Reference 
Example 14. 

NMR (CDCI3/ 6 ppm): 3.87 (s, 3H) , 6.32 (dd, J = 0.8, 3.5 
Hz, IH), 6.34 (dd, J =1.9, 3.5 Hz, IH) , 6.96 (d, J = 8.9 
Hz, 2H), 7.37 (dd, J = 0.8, 1.9 Hz, IH) , 7.43 (d, J = 8.9 
10 Hz, 2H), 7.48-7.57 (m, 2H) , 7.58-7.66 (m, IH) , 7.90-7.97 
(m, 2H), 9.61 (br s, IH) . 
APCIMS m/z: [M+H]* 377. 

m.p. : 90-98**C. 
[Example 120] 

15 N- [4- (2-Furyl) -5- (3-methoxyphenyl) thiazol-2-yl]benzamide 

(Compound 120) 

In a manner similar to that in Example 115, by using 

tributyl(3-methoxyphenyl)stannane (1.40 mL, 3.78 mmol) in 

place of tributyl(2-furyl)stannane, the entitled Compound 
20 120 (245 mg, 52 %) was obtained as a pale yellow solid 

from Compound n (500 mg, 1.26 mmol) obtained in Reference 

Example 14. 

^H NMR (CDCI3, 6 ppm) : 3.82 (s, 3H) , 6.31 (dd, J = 1.6, 3.3 
Hz, IH), 6.36 (d, J = 3.3 Hz, IH), 6.95 (dd, J = 2.5, 8.2 

25 Hz, IH), 7.05 (dd, J = 2.5, 2.5 Hz, IH) , 7.10 (dd, J = 2.5, 
7.5 Hz, IH), 7.32 (d, J = 1.6 Hz, IH) , 7.34 (dd, J = 7.5, 
8.2 Hz, IH), 7.45-7.54 (m, 2H) , 7.56-7.63 (m, IH) , 7.89- 
7.95 (m, 2H), 8.74 (br s, IH) . 
APCIMS m/z: [M+H]* 377. 

30 [Example 121] 
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N- [ 4 - ( 2-Furyl) - 5- ( 2-methoxyphenyl) thiazol-2-yl]benzainide 
(Compound 121) 

In a manner similar to that in Example 115, by using 
tributyl(2-methoxyphenylXstannane (1.49 mL, 4.53 mmol) in 
5 place of tributyl(2-furyl)stannane, the entitled Compound 
121 (181 mg, 33 %) was obtained from Compound n (600 nig, 
1.51 mmol) obtained in Reference Example 14. 

NMR (CDCI3, 6 ppm) : 3.77 (s, 3H) , 6,08 (d, J = 3.3 Hz, 
IH), 6.17 (dd, J = 1.8, 3.3 Hz, IH) , 6.96-7.06 (m, 2H) , 
10 7.15 (d, J = 1-8 Hz, IH), 7.34-7.55 (m, 5H) , 7.86-7.92 (m, 
2H) , 10.91 (br s, IH) . 
APCIMS m/z: [M+H]* 377. 
[Example 122] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 2 - trif luoromethylphenyl ) thiazol- 2 - 

15 yljbenzamide (Compound 122) 

In a manner similar to that in Example 115, by using 
tributyl( 2 -trif luoromethylphenyl) stannane (1.41 mL, 3.78 
mmol) in place of tributyl(2-furyl)stannane, the entitled 
Compound 122 (313 mg, 60 %) was obtained as a pale yellow 

20 solid from Compound n (500 mg, 1.26 mmol) obtained in 
Reference Example 14. 

^H NMR (CDCI3, 8 ppm) : 5.88 (dd, J = 0.8, 3.2 Hz, IH) , 6.25 
(dd, J = 1.9, 3.2 Hz, IH) , 7.26 (dd, J = 0.8, 1 . 9 Hz , IH) , 
7.46-7.67 (m, 6H) , 7.81-7.87 (m, IH) , 7.91-7.97 (m, 2H) , 
25 9.72 (br s, IH) . 
m.p. : 205-206''C. 
[Example 123] 

N- [ 4 - ( 2 - Furyl ) - 5 - ( 1 -methyl -2- 0x0 -1,2- dihydropyridine - 4 - 
yl) thiazol-2-yl]pyridine-4-carboxamide (Compound 123) 
30 Step 1: 
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Compound p (259 mg, 1.00 nimol) obtained in Reference 
Example 16 was suspended in methanol (4 mL), a 28 % 
solution of sodium methoxide (385 mg, 2.00 mmol) in 
methanol was added thereto, followed by stirring for 30 
5 minutes. Further, methyl iodide (0.185 mL, 3.00 mmol) was 
added to the reaction mixture, followed by stirring 
overnight, and the reaction mixture was concentrated under 
reduced pressure. The resulting residue was purified 
through silica gel column chromatography 

10 (chloroform: methanol = 9:1) to afford 2-amino-4- ( 2-f uryl) - 
5 - ( 1 -methyl - 2 - oxo -1,2 - dihydropyridin- 4 -yl ) thiazole ( 2 22 mg , 
81 %) as a yellow solid. 

NMR (DMSO-de, 6 ppm) : 3.39 (s, 3H) , 6.02 (dd, J = 2.1, 
7.1 Hz, IH), 6.24 (d, J = 2.1 Hz, IH) , 6.56 (dd, J = 1.7, 

15 3.3 Hz), 6.63 (dd, J = 0.8, 3.3 Hz, IH) , 7.42 (br s, 2H) , 
7.59 (d, J = 7.1 Hz, IH), 7.65 (dd, J = 0.8, 1.7 Hz, IH) . 
APCIMS m/z: [M+H]"" 274. 
Step 2: 

2-Amino-4-(2-furyl)-5- (l-methyl-2-oxo-l^ 2- 
20 dihydropyridin- 4 -yl) thiazole (222 mg, 0.812 mmol) obtained 
in Step 1 was dissolved in DMF (4 mL) , and isonicotinic 
acid (199 mg, 1.62 mmol), PyBOP (926 mg, 1.78 mmol) and 
triethylamine (0.497 mL, 3.56 mmol) were added thereto, 
followed by stirring at 80*^0 for 1 hour. The reaction 
25 mixture was poured into water, and the precipitated solid 
was collected by filtration. The resulting solid was 
purified through silica gel column chromatography 
(chloroform: methanol = 17:3), followed by reslurrying with 
methanol to afford the entitled Compound 123 (158 mg, 
30 52 %) as a pale yellow solid. 
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NMR (DMSO-de, 8 ppm) : 3.46 (s, 3H) , 6.21 (dd, J = 1.6, 
7,0 Hz, IH), 6.46 (d, J = 1.6 Hz, IH) , 6.62 (dd, J = 1.9, 
3.5 Hz, IH), 6.77 (dd, J = 0.8, 3.5 Hz, IH) , 7.74 (d, J = 
7.0 Hz, IH), 7.74 (dd, J = 0,8, 1.9 Hz, IH) , 8.01 (dd, J = 
5 1.6, 4.6 Hz, 2H), 8.82 (dd, J = 1.6, 4.6 Hz, 2H) , 13.35 
(br s, IH) . 

APCIMS m/z: [M+H]* 379. 

m.p. : 280-282°C. 
[Example 124] 

10 N-[5-(l - Ethyl ~ 2 - oxo -1,2- dihy dr opyr idin - 4-yl)-4-(2- 

f uryl) tiiiazol- 2 -yl] pyridine- 4 -carboxamide (Compound 124 ) 
Step 1: 

In a manner similar to that in Step 1 of Example 123, 
by using ethyl iodide in place of methyl iodide, 2 -amino- 
15 5- ( l-ethyl-2-oxo-l , 2-dihydropyridin-4-yl) -4- ( 2- 

f uryl) thiazole (0.185 mg, 3.00 mmol) was obtained from 
Compound p (259 mg, 1.00 mmol) obtained in Reference 
Example 16 ^ 

^H NMR (DMSO-de, 8 ppm): 1.21 (t, J = 7.1 Hz, 3H ) , 3.67 (q, 
20 J = 7.1 Hz, 2H), 6.04 (dd, J = 2.0, 7.1 Hz; IH) , 6.24 (d, 

J =2.0 Hz, IH), 6.56 (dd, J = 1.8^ 3.4 Hz, IH), 6.63 (dd, 

J = 0.9, 3.4 Hz, IH), 7.43 (br s, 2H) , 7.60 (d, J = 7.1 Hz, 

IH), 7.66 (dd, J = 0.9, 1.8 Hz, IH) . 

APCIMS m/z: [M+H]* 288. 
25 Step 2: 

2 -Amino- 5 - ( l-ethyl-2-oxo-l , 2-dihydropyridin-4-yl) - 4- 
( 2 -furyl) thiazole (167 mg, 0.582 mmol) obtained in Step 1 
was dissolved in DMF (8 mL), and isonicotinic acid (143 mg, 
1.16 mmol), PyBOP (664 mg, 1.28 mmol) and triethylamine 
30 (0.356 mL, 2.55 mmol) were added thereto, followed by 
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stirring at 80*'C for 1 hour. The reaction mixture was 
poured into water, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
5 anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography ( chloroform : methanol = 17:1), followed by 
reslurrying with a mixed solvent of methanol and diethyl 

10 ether to afford the entitled Compound 124 (83.5 mg, 31 %) 
as a pale brown solid. 

NMR (DMSO-de, 6 ppm) : 1.25 (t, J = 7.0 Hz/ 3H) , 3.93 (q, 
J = 7.0 Hz, 2H), 6.23 (dd, J = 1.9, 7.0 Hz, IH), 6.44 (d, 
J = 1.9 Hz, IH), 6.62 (dd, J =1.9, 3.2 Hz, IH), 6.76 (dd, 

15 J = 0.8, 3.2 Hz, IH), 7.74 (d, J = 7 . 0 Hz , IH) , 7.74 (dd, 
J = 0.8, 1.9 Hz, IH), 8.01 (dd, J = 1.6, 4.3 Hz, 2H), 8.82 
(dd, J = 1.6, 4.3 Hz, 2H) , 13.36 (br s, IH) .^ 
APCIMS m/z: [M+H]"^ 393. 
m.p. : 245-248°C. 

20 [Example 125] 

N- [ 5 - ( 1 -Benzyl- 2 -oxo- 1 , 2 -dihydropyridin- 4 -yl ) - 4 - ( 2 - 

f uryl)thiazol- 2 -yl] pyridine -4 -carboxamide (Compound 125) 

Step 1 : 

In a manner similar to that in Step 1 of Example 123, 
25 by using benzyl bromide in place of methyl iodide, 2- 
amino-5-( l-benzyl-2-oxo-l, 2-dihydropyridin-4-yl) -4- (2- 
furyl) thiazole (289 mg, 83 %) was obtained from Compound p 
(259mg, 1.00 mmol) obtained in Reference Example 16. 
^H NMR (DMSO-de, 6 ppm): 5.02 (s, 2H), 6.07 (dd, J = 2.1, 
30 7.2 Hz, IH) , 6.28 (d, J = 2.1 Hz, IH) , 6.56 (dd, J = 1.8, 
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3-3 Hz, IH), 6.64 (d, J = 3.3 Hz, IH) , 7.25-7.39 (m, 5H) , 
7.46 (br s, 2H), 7.66 (d, J = 1.8 Hz, IH) , 7.69 (d, J = 
7.2 Hz, IH) . 
APCIMS m/z: [M+H]* 350. 
5 Step 2: 

In a manner similar to that in Step 2 of Example 124, 
the entitled Compound 125 (42.6 mg, 11 %) was obtained as 
a pale brown solid from 2-amino-5- ( l-benzyl-2-oxo-l , 2- 
dihydropyridin-4-yl)-4-{2-furYl)thiazole (289 mg, 0.827 

10 mmol) obtained in Step 1, in place of 2"amino-5- ( 1-ethyl- 
2 - oxo - 1 , 2 - dihydr opyr idin - 4 - y 1 ) - 4 - ( 2 - f ury 1 ) t hiaz o le . 
^H NMR (DMSO-d6, 6 ppm) : 5,13 (s, 2H}, 6.26 (dd, J = 1.9, 
7.0 Hz, IH), 6.50 (d, J = 1.9 Hz, IH) , 6.62 (dd, J = 1.9, 
3.2 Hz, IH), 6.77 (dd, J = 0.5, 3.2 Hz, IH) , 7.25-7.45 (m, 

15 5H), 7.74 (dd, J = 0.5, 1.9 Hz, IH) , 7.83 (d, J = 7.0 Hz, 
IH), 8.01 (dd, J = 1.6, 5.9 Hz, 2H) , 8.81 (dd, J = 1.6, 
5-9 Hz, 2H) , 13-36 (br s, IH) . 
APCIMS m/z: [M+H]^ 455. 

m.p.: 137-140'*C. 
20 [Example 126] 

N - [ 4 - ( 2 - Furyl ) - 5 - ( 1 -methyl - 2 - oxo -1,2- dihy dr opyr idin - 5 - 
y 1 ) t hiaz ol - 2 - y 1 ] pyridine - 4 - carboxamide ( Compound 126) 
Step 1: 

Compound q (259 mg, 1.00 mmol) obtained in Reference 
25 Example 17 and sodixim methoxide (119 mg, 2.20 mmol). were 
suspended in methanol (6 mL), followed by stirring at room 
temperature for 40 minutes. Further, methyl iodide (0.218 
mL, 3.50 mmol) was added to the reaction mixture, followed 
by stirring overnight, and the reaction mixture was 
30 concentrated under reduced pressure. The resulting 
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residue was purified through silica gel column 
chromatography ( chloroform: methanol = 4:1) to afford 2- 
amino-4- ( 2-f uryl) -5- ( l-methyl-2-oxo-l , 2-dihydropyridin-5- 
yl)thiazole (203 mg, 74 %) as a pale brown solid. 
5 NMR (DMSO-ds, 6 ppm) : 3.44 (s, 3H) , 6.38 (d, J = 9.2 Hz, 

IH), 6.48 (m, 2H), 7.15 (br s, 2H) , 7.34 (dd, J = 2.6, 9.2 
Hz, IH), 7.53-7.57 (m, IH) , 7.92 (d, J = 2.6 Hz, IH) . 
APCIMS m/z: [M+H]* 274. 
Step 2 : 

10 2-Amino-4-(2-furyl) -5-(l-methyl-2-oxo-l , 2- 

dihydropyridin-5-yl) thiazole (200 mg, 0.732 mmol) obtained 
in Step 1 was dissolved in DMF (4 mL), and isonicotinic 
acid (180 mg, 1.46 mmol), PyBOP (.838 mg, 1.61 mmol) and 
triethylamine (0.449 mL, 3-21 mmol) were added thereto, 

15 followed by stirring at 80°C for 1 hour. The reaction 
mixture was poured into water, and the precipitated solid 
was collected by filtration. The resulting solid was 
purified through silica gel column chromatography 
(chloroform: methanol = 17:1), followed by reslurrying with 

20 methanol to afford the entitled Compound 111 (155 mg, 
56 %) as a pale yellow solid. 

NMR (DMSO-de, 6 ppm): 3.49 (s, 3H) , 6.46 (d, J = 9.4 Hz, 
IH), 6.57 (dd, J = 1.9, 3.5 Hz, IH) , 6.66 (dd, J = 0.8, 
3.5 Hz, IH), 7.44 (dd, J =2.7, 9.4 Hz, IH) , 7.67 (dd, J = 

25 0.8, 1.9 Hz, IH), 8.00 (d, J = 2.7 Hz, IH), 8.01 (dd, J = 
1.6, 4.3 Hz, 2H), 8.20 (dd, J = 1.6, 4.3 Hz, 2H) , 13.22 
(br s, IH) . 

APCIMS m/z: [M+H]* 379. 
m.p. : 294-295°C. 
30 [Example 127] 
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N - [ 5 - ( 1 - E t hy 1 -2- oxo -1,2- dihy dr opyr idin -5-yl)-4-(2- 

f ury 1 ) thiazol - 2 - y 1 ] pyridine - 4 - carboxamlde ( Compound 127) 

Step 1 : * 

In a manner similar to that in Step 1 of Example 126, 
5 by using ethyl iodide in place of methyl iodide, 2 -amino - 
5 - ( 1 - ethyl - 2 - oxo -1,2- dihy dr opyr idin -5-yl)-4-(2- 
furyl) thiazole ( 287 mg, 100 %) was obtained from Compound 
q (259 mg, 1.00 mmol) obtained in Reference Example 17. 

NMR (DMSO-dfi, 6 ppm) : 1.22 (t, J = 7.1 Hz, 3H) , 3.92 (q, 
10 J = 7.1 Hz, 2H), 6.38 (d, J = 9.4 Hz, IH) , 6.45-6.50 (m, 
2H), 7.16 (br s, 2H) , 7.34 (dd, J = 2.6, 9.4 Hz, IH) 7.53- 
7.57 (m, IH), 7.82 (d, J = 2.6 Hz, IH) . 
APCIMS m/z: [M+H]* 288. 
Step 2: 

15 2-Amino^5- ( l-ethyl-2-oxo-l , 2-dihydropyridin-5-yl) -4- 

(2-furyl) thiazole (287 mg, 1.00 mmol) obtained in Step 1 
was dissolved in DMF (4 mL), and isonicotinic acid (246 mg, 
2.00 mmol ) , PyBOP (1.14 g , 2.20 mmol ) and triethylamine 
(0.613 mL, 4.40 mmol) were added thereto, followed by 

20 stirring at 80*'C for 1 hour. The reaction mixture was 
poured into water, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 

25 distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (chlorofoim: methanol = 17:1), followed by 
reslurrying with a mixed solvent of methanol and diethyl 
ether to afford the entitled Compound 127 (99.0 mg, 25 %) 

30 as a pale brown solid. 
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NMR (DMSO-dfi, 8 ppm) : 1.26 (t, J = 7.0 Hz, 3H) , 3.97 (q, 
J = 7.0 Hz, 2H), 6.45 (d, J = 9.2 Hz, IH) , 6.58 (dd, J = 

1.6, 3.2 Hz, IH), 6.66 (d, J = 3.2 Hz, IH) , 7.45 (dd, J = 

2.7, 9.2 Hz, IH), 7.68 (d, J = 1.6 Hz, IH) , 8.00 (d, J = 
5 2.7 Hz, IH), 8.04 (dd, J == 1.6, 4.3 Hz, 2H) , 8.84 (dd, J = 

1.6, 4.3 Hz, 2H), 13.24 (br s, IH) . 
APCIMS m/z: [M+H]* 393. 
m.p.: 285-289^C. 
[Example 128] 

10 N - [ 5 - ( 1 - Ben zy 1 - 2 - oxo -1,2- dihy dr opyr idin -5-yl)-4-(2- 

f uryl ) thiaz ol - 2 - yl ] pyridine - 4 - carboxamlde { Compound 128) 
Step 1 : 

In a manner similar to that In Step 1 of Example 126, 
by using benzyl bromide In place of methyl Iodide, 2- 
15 amino-5- ( l^benzyl-2-oxo-.l , 2-dlhydropyrldln-5-yl) -4- ( 2- 

furyl) thlazole (349 mg, 100 %) was obtained from Compound 
q (259 mg, 1.00 mmol) obtained In Reference Example 17. 
Step 2: 

2-Amlno-5- ( l-benzyl-2-oxo-l ^ 2-dlhydropyrldln-5-yl) - 
20 4- (2-f uryl) thlazole (349 mg, 1.00 mmol) obtained In Step 1 
was dissolved In DMF (4 mL), and Isonlcotlnlc acid (246 mg, 
2.00 mmol ) , PyBOP (1.14 g, 2.20 mmol ) and trlethylamlne 
(0.613 mL, 4.40 mmol) were added thereto, followed by 
stirring at 80°C for 1 hour. The reaction mixture was 
25 poured into water, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
30 residue was purified tlirough silica gel column 
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chromatography { chloroform: me thcuiol = 17:1), followed by 
reslurrying with a mixed solvent of methanol and diethyl 
ether to afford the entitled Compound 128 (128 mg, 28 %) 
as a pale brown solid. 
5 NMR (DMSO-de, 6 ppm) : 5-16 (s, 2H) , 6.51 (d, J = 9,2 Hz, 

IH), 6.54 (dd, J = 1.6, 3.5 Hz, IH) , 6.63 (dd, J = 0.8, 

3.5 Hz, IH), 7.26-7.44 (m, 5H) , 7.49 (dd, J = 2.4, 9.2 Hz, 
IH), 7.51 (dd, J = 0.8, 1.9 Hz, IH), 8.00 (dd, J = 1.6, 

4.6 Hz, 2H), 8.11 (d, J = 2.4 Hz, IH) , 8.81 (dd, J = 1.6, 
10 4.6 Hz, 2H), 13.25 (br s, IH) . 

APCIMS m/z: [M+H]* 455. 
m.p. : 215-218°C. 
[Example 129] 

N- [ 5 - ( 1 - Ethyl - 6 - oxo -1,6- dihydr opyr idin - 2-yl)-4-(2- 
15 furyl) thiazol- 2 -yl] pyridine- 4 -carboxamide (Compound 129) 

Compound r (660 mg, 2.30 mmol) obtained in Reference 
Example 18 was dissolved in DMF (8 mL) , and isonicotinic 
acid (1.70 g, 13.8 mmol), EDC hydrochloride (2.64 g, 13.8 
mmol) and 1-hydroxybenzotriazole monohydrate (2.11 g, 6.66 
20 mmol) were added thereto, followed by stirring at SO'^C for 
3 hours. The reaction mixture was poured into water, and 
the precipitated solid was collected by filtration. The 
resulting solid was purified through silica gel column 
chromatography (chloroform: methanol = 19:1), followed by 
25 reslurrying with a mixed solvent of methanol and diethyl 
ether to afford the entitled Compound 129 (442 mg, 49 %) 
as a pale brown solid. 

^H NMR (CDCI3, 5 ppm): 1.16 (t, J = 6.5 Hz, 3H) , 3.22 (q, J 
= 6.5 Hz, 2H) , 6.32 (dd, J = 1.4, 6.8 Hz, IH) , 6.38-6.42 
30 (m, 2H), 6.75 (dd, J = 1.4, 9 . 2 Hz , IH) , 7.33-7.40 (m, 2H) , 



235 



7.81 (dd, J = 1.6, 4.6 Hz, 2H) , 8.88 (dd, J = 1.6, 4.6 Hz, 
2H) 

APCIMS m/z: [M+H]* 393. 

m.p. : >300*'C. 
5 [Example 130] 

N- [ 5 - ( 1 - Ethyl - 6 - oxo -1,6- dihydropyridazin- 3-yl)-4-(2- 

furyl)thlazol- 2 -yl] pyridine- 4 -carboxamide (Compound 130) 

In a manner similar to tha.t In Example 3, by using 

Isonlcotlnlc acid in place of methoxyacetlc acid, the 
10 entitled Compound 130 (200 mg, 87 %) was obtained from 

Compound s (186 mg, 0.588 mmol) obtained in Reference 

Example 19, in place of Compound a. 

NMR (CDCI3, 6 ppm) : 1.43 (t, J = 7.1 Hz, 3H) , 4.27 (q, J 

= 7.1 Hz, 2H), 6.40 (dd, J = 1.8, 3.3 Hz, IH), 6.63 (d, J 
15 = 3.3 Hz, IH), 6.91 (d, J = 9.6 Hz, IH) , 7.34 (d, J = 9.6 

Hz, IH), 7.35 (d, J =:= 1.8 Hz, IH) , 7.77 (d, J = 6.1 Hz, 

2H), 8.80 (d, J = 6.1 Hz, 2H) . 

APCIMS m/z: [M+H]* 394. 

m.p.: 235-239**C. 
20 [Example 131] 

N-[4-(2- Fury 1 ) - 5 - ( 1 - is opr opy 1 - 6 - 0x0 -1,6- dihy dr opyr idaz in - 

3 -yl)thiazol- 2 -yl] pyridine -4 -carboxamide (Compound 131) 

In a manner similar to tiiat in Example 3, by using 

isonicotinic acid in place of methoxyacetlc acid, the 
25 entitled Compound 131 (157 mg, 72 %) was obtained from 

Compound t (162 mg, 0.539 mmol) obtained in Reference 

Example 20, in place of Compound a. 

^H NMR (DMSO-de, 8 ppm): 1.32-1.34 (m, 6H) , 5.17-5.22 (m, 
IH) , 6.66 (dd, J = 1.8, 3.3 Hz, IH) , 6.85 (d, J = 3.3 Hz, 
30 IH), 6.96 (d, J = 9.7 Hz, IH) , 7.45 (d, J = 9.7 Hz, IH) , 
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7.78 (d, J = 1.8 Hz, IH), 8.03 (d, J = 4.5 Hz, 2H), 8.85 
(d, J = 4.5 Hz, 2H), 13.3 (s, IH) . 
APCIMS m/z: [M+H]"" 408. 
m.p. : 190-194*'C. 
5 [Example 132] 

Ethyl 2 - ( tert-butoxycarbonylamlno) - 4- (2-furyl) tliiazole-5- 
carboxylate (Compound 132) 

In* a manner similar to that in Reference Example 8, 
the entitled Compound 132 (5.12 g, 74 %) was obtained from 
10 Compound e (4,89 g, 20.5 mmol) obtained in Reference 
Example 5, in place of Compound g obtained in Reference 
Example 7 . 

^H NMR (CDCI3, 8 ppm) : 1.37 (t, J = 7.0 Hz, 3H) 1.46 (s, 
9H), 4.35 (q, J = 7.0 Hz, 2H) , 6.55 (dd, J= 1.6, 3.5 Hz, 
15 IH), 7.52 (dd, J = 0-3, 1.6 Hz, IH) , 7.79 (dd, J = 0.3, 
3.5 Hz, IH), 9.43 (br s, IH) . 
ESIMS m/z: [M+H]" 339. 
[Example 133] 

2 - ( tert -Butoxycarbonylamino ) - 4 - ( 2 - f uryl ) thiazole - 5 - 
20 carboxylic acid ( Compound 133) 

In a manner similar to that in Example 95, the 

entitled Compound 133 (4.65 g, 99 %) was obtained from 

Compound 132 (5.12 g, 15.1 mmol), in place of Compound 24. 

^H NMR (DMSOrde, 6 Ppm) : 1.50 (s, 9H) , 6.61 (dd, J = 1.9, 
25 3.2 Hz, IH), 7.55 (dd, J = 0.8, 3.2 Hz, IH) , 7.76 (dd, J = 

0.8, 1.9 Hz, IH), 12.00 (br s, IH) . 

APCIMS m/z: [M+H]* 311. 

[Example 134] 

2- ( tert -Butoxycarbonylamino) -4- ( 2-f uryl) -N-methoxy-N- 
30 me thyl thiazole- 5 -carboxamide (Compound 134) 
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In a manner similar to that In Example 96, by using 
N, O- dime thylhydroxy amine hydrochloride in place of 
morpholine, the entitled Compound 134 (2,59 g, 49 %) was 
obtained from Compound 133 (4.65 g, 15.0 mmol) , in place 
5 of Compound 95. 

NMR (CDCI3, 6 ppm): 1.46 (s, 9H) , 3.34 (s, 3H) , 3.67 (s, 
3H), 6.47 (dd, J = 1.6, 3.5 Hz, IH) , 7.04 (dd, J = 0.8, 
3.5 Hz, IH), 7.47 (dd, J = 0.8, 1.6 Hz, IH) , 9.23 (br s, 
IH) . 

10 [Example 135] 

t ert - Butyl N- [ 5 -benzoyl - 4 - ( 2 - f uryl ) thiazol - 2 -yl ] carbamate 
(Compound 135) 

Compound 134 (10.7 g, 30.3 mmol) was dissolved in 
THF (240 ml), and a THF solution of 2.0 mol/L 

15 phenylmagnesium chloride (60.6 mL, 121 mmol) was added 
thereto at 0°C in an atmosphere of argon, followed by 
stirring at room temperature for 2 hours. The reaction 
mixture was poured into 'a saturated aqueous solution of 
ammonium chloride, followed by extraction with ethyl 

20 acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, euid then the solvent was 
distilled away under reduced pressure. The resulting 
. residue - was purified through silica gel column 

25 chromatography (hexane: ethyl acetate = 3:1) to afford the 
entitled Compound 135 (6.18 g, 55 %). 

^H NMR (CDCI3, 6 ppm): 1.49 (s, 9H) , 6.38 (dd, J = 1.8, 3.5 
Hz, IH), 7.10. (d, J = 3.5 Hz, IH) , 7.27 (d, J = 1.8 Hz, 
IH), 7.36-7.53 (m, 3H) , 7.76-7.78 (m, 2H) . 
30 [Example 136] 
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2-Amino-4- { 2-furyl) thiazol-5-yl phenyl ketone (Compound 
136) 

Compound 135 (6.18 g, 16.7 mmol) was dissolved in 
trif luoroacetic acid (17 mL), followed by stirring at room 
5 temperature for 1 hour. The reaction mixture was 
concentrated under reduced pressure, ethyl acetate and a 
saturated aqueous solution of sodiiim hydrogencarbonate 
were added to the ^residue, and the organic layer was 
separated. The organic layer was washed with a saturated 

10 aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate / and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (hexane: ethyl acetate = 1:4) to afford the 

15 entitled Compound 136 (4.39 g, 97 %). 

NMR (DMSO-de, 6 ppm) : 6.40 (dd, J = 1.8, 3.5 Hz, IH) , 
6.80 (dd, J = 0.7, 3.5 Hz, IH) , 7.30 (dd, J = 0.7, 1.8 Hz, 
IH), 7.31-7.37 (m, 2H) , 7.44-7.55 (m, 3H) , 8.00 (s, 2H). 
[Example 137] 

20 N-[5-Benzoyl-4- (2-furyl) thiazol-2-yl] -2-hydroxy-2- 
methylpropanamide (Compound 137) 

Compound 136 (150 mg, 0.555 mmol) was dissolved in 
DMF (2.5 mL), and 2-hydroxy-2-methylpropanoic acid (116 mg, 
1.11 mmol), EDC hydrochloride (313 mg, 1.11 mmol) and 1- 

25 hydroxybenzotriazole monohydrate (170 mg, 1.11 mmol) were 
added thereto, followed by stirring at 50°C for 3 hours. 
Water was added to the reaction mixture, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 

30 chloride and dried over anhydrous magnesium sulfate, and 
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then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography { hexane : ethyl acetate = 1:1) to 
afford the entitled Compound 137 (158 mg, 80 %) . 
5 NMR (CDCla^ 6 ppm) : 1.63 (s, 6H) , 6.44 (dd, J = 1.8, 3.5 

Hz, IH), 7.21 (dd, J = 0.7, 3.5 Hz, IH) , 7.38 (dd, J = 0.7, 
1.8 Hz, IH), 7.39-7.53 (m, 3H) , 7.78-7.82 (m, 2H), 10.6 (s, 
IH). 

APCIMS m/z: [M+H]"^ 357. 
10 m.p.: 153-154°C. 
[Example 138] 

N- [5-Benzoyl-4-(2-furyl)thiazol-2-yl] -1- 
hydroxycyclopropanecarboxamide (Compound 138) 

In a manner similar to that in Example 137, by using 
15 1-hydroxycyclopropanecarboxylic acid in place of 2- 
hydroxy- 2 -methylpropanoic acid, the entitled Compound 138 
(151 mg, 77 %) was obtained from Compound 136 (150 mg, 
0 . 555 mmol) . 

^H NMR (CDCI3, 8 ppm) : 1.26-1.32 (m, 2H) , 1.51-1.56 (m, 2H) , 
20 6.41 (dd, J = 1.8, 3.5 Hz, IH) , 7.13 (dd, J = 0.7, 3.5 Hz, 
IH), 7.34 (dd, J = 0.7, 1.8 Hz, IH) , 7.37-7.42 (m, 2H) , 
7.49-7.52 (m, IH) , 7.77-7.80 (m, 2H) , 10.31 (s, IH) . 
APCIMS m/z: [M+H]* 355. 
m.p.: 202-205°C. 
25 [Example 139] 

N- [ 5-Benzoyl-4- ( 2-f uryl) thiazol-2-yl] -3- (N,N- 
dimethylcarbamoyl)benzamide (Compound 139) 
Step 1: 

Methyl isophthalate (2.00 g, 11.1 mmol) was 
30 dissolved in THF (60 mL), and a 2.0 mol/L solution of 
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dimethylamlne (11-1 ml , 22.2 mmol ) In methanol , EDC 
hydrochloride (4.27 g, 22.2 mmol) and 1- 
hydroxybenzotriazole monohydrate (3.40 g , 22.2 mmol) were 
added thereto, followed by stirring at room temperature 
5 for 2 hours. Water was added to the reaction mixture, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
10 pressure. The, resulting residue was purified through 
silica gel column chromatography (hexane : ethyl acetate = 
1:3) to afford methyl 3- (N,N-dimethylcarbamoyl)benzoate 
(2.30 g, 100 %) . 
Step 2: 

15 Methyl 3- (N,N-dimethylcarbamoyl)benzoate (2.30 g, 

11.1 mmol) obtained in Step 1 was dissolved in a mixed 
solvent (1:1) (50 mL) of methanol and water, and lithium 
hydroxide monohydrate (932 mg, 22.2 mmol) was added 
thereto, followed by stirring at room temperature for 1 

20 hour. 3 mol/L hydrochloric acid was added to the reaction 
mixture to adjust the pH to 3, and the precipitated solid 
was collected by filtration to afford 3-(N,N- 
dimethyl carbamoyl ) benzoic acid (2. 12 g, 99%). 

NMR (DMSO-de, 8 ppm) : 2.89 (s, 3H) , 2.97 (s, 3H) , 7.36- 

25 7.37 (m,2H), 7.89-7.95 (m, 2H) . 
Step 3: 

In a manner similar to that in Example 137, by using 
3- (N,N-dimethylcarbeunoyl)benzoic acid obtained in Step 2 
in place of 2'rhydroxy-2-methylpropanoic acid, the entitled 
30 Compound 139 (138 mg, 46 %) was obtained from Compound 136 
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(184 mg, 0.680 mmol) . 

NMR (DMSO-ds, 6 ppm) : 2.94 (s, 3H) , 3.02 (s, 3H) , 6.50 
(dd, J = 1.8, 3.5 Hz, IH) , 6.94 (dd, J = 0.8, 3.5 Hz, IH) , 
7.45-7.49 (m, 3H) , 7.56-7-73 (m, 5H), 8.16-8.20 (m, 2H) . 
5 APCIMS m/z: [M+H]* 386. 
m.p. : 222-224°C. 
[Example 140] 

2 - Chlorometliyl -N- [ 5 - benzoy 1 - 4 - ( 2 - f uryl ) thlazol - 2 - 
y 1 ] pyridine - 4 - carboxamide ( Compound 140) 
10 , In a manner similar to that in Example 137, by using 

2-chloromethylisonicotinic acid obtained according to the 
method described in WO03/043636 in place of 2 -hydroxy- 2- 
methylpropanoic acid, the entitled Compound 140 (712 mg, 
91 %) was obtained from Compound 136 (500 mg, 1.85 mmol). 

15 ^H NMR (CDCI3, 8 ppm): 4.69 (s, 2H) , 6.22 (dd, J = 1.7, 3.3 
Hz, IH), 6-97 (d, J = 3.3 Hz, IH), 7.12 (d, J = 1.7 Hz, 
IH), 7.39-7.64 (m, 4H) , 7.81-7.85 (m, 3H) , 8.66-8.68 (m, 
IH) . 

[Excunple 141] 

20 N- [ 5 - Benzoyl - 4 - ( 2 - f uryl ) thiaz ol - 2 -yl ] - 2 - 

( dime thylaminome thyl ) pyridine - 4 - carboxamide { Compound 141) 
Compound 140 (100 mg, 0.236 mmol) was dissolved in a 
methanol solution (2 mL) of 2.0 mol/L dimethylamine , 
followed by stirring overnight. The reaction mixture was 

25 . poured into water, followed by extraction with ethyl' 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 

30 residue was purified through silica gel column 
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chromatography (ethyl acetate) to afford the entitled 

Compound 141 (42.0 mg, 41 %). 

NMR (CDCI3, 6 ppm) : 2.30 (s, 6H) , 3.65 (s, 2H) , 6.30 (dd, 

J = 1.8, 3.3 Hz, IH), 7.06 (d, J == 3.3 Hz, IH) , 7.21 (d, J 
5 = 1.8 Hz, IH) , 7.39-7.44 (m, 2H) , 7.52-7.57 (m, IH) , 7.65 

(dd, J = 1.5, 5.0 Hz, IH), 7.80 (d, J = 1.5 Hz, IH) , 7.81- 

7.87 (m, 2H), 8.72 (d, J = 5.0 Hz, IH) . 

APCIMS m/z: [M+H]* 433. 

m.p. : 205-209'*C. 
10 [Example 142] 

N-[5-Benzoyl-4-(2-furYl)thiazol-2-yl] -2- [N-(2- 
dimethylaminoethyl ) -N-methylaminomethyl ] pyridine- 4 - 

carboxamide (Compound 142) 

In a manner similar to that in Example 141, by using 
15 N,N,N' -trimethylethylenediamine in place of the 2.0 mol/L 

solution of dimethylamine in methanol, the entitled 

Compound 142 (90.7 mg, 46 %) was obtained from Compound 

140 (170 mg, 0.401 mmol) . 

^H NMR (DMSO-dfi, 8 ppm): 2.31 (s, 3H), 2.48 (s, 3H), 2.49 
20 (s, 3H), 2.70 (t, J = 6.2 Hz, 2H), 2.84 (t, J = 6.2 Hz, 
2H), 3.78 (s, 2H), 6.42 (dd, J = 1.9, 3.2 Hz, IH), 6.88 
(dd, J = 0-8, 3.2 Hz, IH), 7.35-7.44 (m, 3H) , 7.47-7.55 (m, 
IH), 7.64-7.69 (m, 2H) , 7.88 (dd, J = 1.9, 5.1 Hz, IH) , 
8.06 (m, IH), 8.62 (dd, J = 0.8, 5.1 Hz, IH) . 
25 APCIMS m/z: [M+H]* 490. 
[Example 143] 

N- [5-Benzoyl-4-(2-furyl)thiazol-2-yl] -2-[N-(2- 
methoxyethyl ) -N-methylaminomethyl ] pyridine -.4 - carboxamide 
dihydrochloride (Compound 143) 
30 In a manner similar to that in Example 141, by using 
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N- (2-methoxyethyl) -N-methylethylenedlamine in place of the 

2.0 mol/L solution of dimethylamlne In methanol, a free 
form of the entitled Compound was obtained from Compound 
140 (170 mg, 0.401 mmol) . The resulting free form was 

5 treated with 4 mol/L hydrogen chloride in ethyl acetate to 

afford the entitled Compound 143 (182 mg, 83 %). 

NMR (DMSO-ds, 5 ppm) : 2.87 (s, 3H) , 3.31 (s, 3H) , 3.41 

(t, J = 5.4 Hz, 2H), 3.77 (t, J = 5.4 Hz, 2H) , 4.59 (s, 

2H) , 6.48 (dd, J = 1.6, 3.2 Hz, IH) , 6.89 (dd, J = 0.8, 
10 3.2 Hz IH), 7.41-7.49 (m. 3H) , 7.55-7.61 (m, IH) , 7,70- 

7.76 (m, 2H), 8.11 (dd, J = 1.6, 5.1 Hz, IH) , 8.21 (d, J = 

1.6 Hz, IH), 8.90 (d, J = 5.1 Hz, IH) . 

APCIMS m/z: [M+Hl* 477. 

[Example 144] 
15 N- [ 5 -Benzoyl- 4 - ( 2 -f uryl ) thiazol- 2 -yl ] - 2 - 

(morpholinomethyl) pyridine- 4 -carboxamide (Compound 144) 

In a manner similar to that in Example 141, by using 

morpholine in place of the 2.0 mol/L solution- of 

dimethylamlne in methanol, the entitled Compound 144 (52.0 
20 mg, 49 %) was obtained from Compound 140 (100 mg, 0.236 

mmol) . 

^H NMR (CDCI3, S ppm): 2.52-2.53 (m, 4H) , 3.71 (s, 2H) , 
3.72-3.75 (m, 4H), 6.29 (dd. J = 1 . 8 , 3 . 5 Hz , IH) . 7.04 (d, 
J = 3.5 Hz, IH), 7.21 (d, J = 1.8 Hz, IH) . 7.39-7.45 (m, 
25 2H), 7.53-7.58 (m, IH) . 7.62 (dd, J = 1.8, 5.1 Hz, IH) , 
7.80 (d, J = 1.8 Hz, IH) , 7.83-7.87 (m, 2H). 8.72 (d, J - 

5.1 Hz, IH) . 

APCIMS m/z: [M+H]* 475. 
m.p.: 212-213''C. 
30 [Example 145] 



244 



N- [5-Benzoyl-4-{2-furyl)thiazol-2-yl] -2- [N-(2- 
methoxy ethyl ) -N-methylamlno ] pyridine- 4 -carboxamide 
(Compound 145) 

In a manner similar to that In Example 137, by using 
5 2- [N- ( 2-methoxyethyl) -N-methylamino] pyridine- 4 -carboxyllc 
acid in place of 2-hydroxy-2-methylpropanbic acid, the 
entitled Compound 145 (40.0 mg, 23 %) was obtained from 
Compound 136 (100 mg, 0.370 mmol) . 

NMR (DMSO-de, 8 ppm) : 3.13 (s, 3H) , 3.35 (s, 3H) , 3.59 

10 (t, J = 5.5 Hz, 2H), 3.79 (t, J = 5 . 5 Hz , 2H) , 6.35 (dd, J 
= 1.8, 3.5 Hz, IH), 6.89 (dd, J = 1.3, 5.1 Hz, IH) , 7.01 
(d, J = 1.8 Hz, IH), 7.07 (d, J = 3.5 Hz, IH), 7.38-7.43 
(m, 2H), 7.51-7.56 (m, IH) , 7.79-7.82 (m, 2H) , 8.06 (d, J 
= 1.3 Hz, IH), 8.26 (d, J = 5.1 Hz, IH) , 10.70 (br s, IH) . 

15 APCIMS m/z: [M+H]-" 463. 
m.p.: 145-147''C. 
[Example 146 ] 

N- [5 -Benzoyl- 4- ( 2-f uryl) thiazol-2-yl] -2- 

piper idinopyr idine - 4 - carboxamide ( Compound 146) 

20 In a manner similar to that in Example 137, by using 

2-piperidinoisonicotinic acid in place of 2 -hydroxy- 2- 
methylpropanoic acid, the entitled Compound 146 (89.0 mg, 
52 %) was obtained from Compound 136 (100 mg, 0.370 mmol). 
^H NMR (DMSO-ds, 6 ppm): 1.55-1.64 (m, 6H) , 3.61-3.65 (m, 

25 4H), 6.51 (dd, J = 1.8, 3.5 Hz, IH) , 6.96 (d, J = 3.5 Hz, 
IH), 7.12 (d, J = 5.0 Hz, IH) , 7.43-7.51 (m, 4H) , 7.58- 
7.63 (m, IH), 7.72-7.74 (m, 2H) , 8.27 (d, J = 5.0 Hz, IH) , 
13.38 (br s, IH) . 
APCIMS m/z: [M+H]* 459. 

30 m.p.: 195-198°C. 
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[Example 147] 

2 -Chloro-N- [ 5 -benzoyl- 4 - ( 2 - f uryl ) thlazol- 2 -yl ] pyridine- 5 - 
carboxamide (Compound 147) 

In a manner similar to that in Example 137, by using 
5 6-chloronitocinic acid in place of 2 -hydroxy- 2- 
methylpropanoic acid, the entitled Compound 147 (583 mg, 
77~ %) was obtained from Compound 136 (500 mg, 1.85 mmol) . 

NHR (CDCI3, 8 ppm): 6.31 (dd, J = 1.8, 3.3 Hz, IH), 7.02 
(d, J = 3.3 Hz, IH), 7.21 (d, J = 1.8 Hz, IH) , 7.39-7.46 
lb (m, 3H), 7.52-7.57 (m, IH) , 7.79-7.82 (m, 2H) , 8.16 (dd, J 
= 2.6, 8.1 Hz, IH), 8.93 (d, J, = 2.6 Hz, IH) . 
[Example 148] 

N- [ 5-Benzoyl-4- ( 2-f uryl) thiazol-2-yl] -2-morpholino-5- 
pyridinecarboxamide (Compound 148) 

15 Compound 147 (100 mg, 0.244 mmol) was dissolved in 

morpholine (1 mL), followed by stirring at 80°C for 1 hour. 
Water was added to the reaction system, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 

20 chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
coltomn chromatography ( hexane : ethyl acetate = 1:1) to 
afford the entitled Compound 148 (81.0 mg, 72 %). 

25 ^H NMR (CDCI3, 8 ppm) : 3.67-3.70 (m, 4H) , 3 . 80-3 . 83 (m, 4H) , 
6.37 (dd, J = 1.8, 3.7 Hz, IH) , 6.62 (d, J = 9.2 Hz, IH) , 
7.14 (d, J = 3.7 Hz, IH), 7.30 (d, J = 1.8 Hz, IH) , 7.38- 
7.43 (m, .2H), 7.51-7.56 (m, IH) , 7.80-7.83 (m, 2H) , 7.97 
(dd, J = 2.6, 9.2 Hz, IH) , 8.73 (d, J = 2.6 Hz, IH) , 10.02 

30 (br s, IH) . 
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APCIMS m/z: [M+H]* 461. 
[Example 149] 

N- [ 5-Benzoyl-4- ( 2-f uryl) thiazol-2-yl] -2-oxo-l , 2- 
diliydropyridine-5-carboxainide (Compound 147) 

.5 In a manner sxmxlax- to tliat ±n Example 137, by using 

6-hydroxyn±cotinic acid in place of 2 -hydroxy- 2- 
methylpropanoic acid, the entitled Compound 149 (180 mg, 
25 %) was obtained from Compound 136 (500 mg, 1.85 mmol). 
NMR (DMSO-de, 6 ppm): 6.41 (d, J = 9.7 Hz, IH) , 6.48 (dd, 

10 J = 1.8, 3.5 Hz, IH), 6.93 (d, J = 3.5 Hz, IH) , 7.41-7.46 
(m, 3H), 7.55-7.60 (m, IH) , 7.68^7.70 (m, 2H) , 8.02 (dd, J 
= 2.8, 9.7 Hz, IH), 8.44 (d, J = 2.8 Hz, IH) . 
APCIMS m/z: [M+H]* 392. 
m.p. : >300**C. 

15 [Example 150] 

N-[5-Benzoyl-4-(2-furyl)thiazol-2-yl] -l-methyl-2-oxo-l,2- 
dihydropyridine-5-carboxamide (Compound 150) 

Compound 149 (100 mg, 0.255 mmol) was dissolved in 
DMF (1.2 mL), and 55 % sodium hydride (22.0 mg, 0.511 

20 mmol) and metliyl iodide (0.0159 mL, 0.255 mmol) were added 
thereto; followed by stirring at room temperature for 3 
hours. Water was added to the reaction mixture , followed 
by extraction with chloroform. The organic layer was 
washed with a saturated aqueous solution of sodium 

25 chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was reslurried with diisopropyl 
ether to afford the entitled Compound 150 (71.0 mg, 68 %) . 
^H NMR (DMSO-de, 6 ppm): 3.99 (s, 3H) , 6.45 (dd, J 1.8, 

30 3.5 Hz, IH), 6.91 (d, J = 3.5 Hz, IH) , 7.38-7.43 (m, 3H) , 
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7.51-7.57 (m, IH) , 7.65-7.67 (m, 2H) , 7.94 {d> J = 5.0 Hz, 
IH), 8.09 (s, IH), 8.71 (d, J = 5.0 Hz, IH). 

APCIMS m/z: [M+H]"" 406. 

m.p. : 220-225''C. 
5 [Example 151] 

N- [5-Benzoyl-4-(2-furyl)thiazol-2-yl]-l-ethyl-2-oxo-l,2- 
dlhydr opyr Idine - 5 - carboxamlde ( Compound 151) 

In a manner similar to that In Example 137, by using 
Compound u obtained In Reference Example. 21 In place of 2- 
10 hydroxy- 2 -me thy Ipropanoic acid, the entitled Compound 151 
(70.0 mg, 45 %) was obtained from Compound 136 (100 mg, 
0.370 mmol) . 

^H NMR (DMSO-ds, 6 ppm) : 1.36 (t, J = 7-1 Hz, 3H) , 4.00 (q, 
J = 7.1 Hz, 2H), 6.27 (dd, J = 1.8, 3.3 Hz, IH) , 6.50 (d, 

15 J = 9.5 Hz, IH), 6.95 (d, J = 3.3 Hz, IH) , 7.17* (d, J = 
1.8 Hz, IH), 7.37-7.42 (m, 2H) , 7.50-7.56 (m, IH), 7.69 
(dd, J = 2.6, 9.5 Hz, IH) , 7.78-7.82 (m, 2H) , 8.23 (d, J = 
2.6 Hz, IH), 11.28 (br s, IH) , . ^ . 

APCIMS m/z: [M+H]* 420. 

20 m.p.: 109-114°C. 
[Example 152] 

N- [ 5 -Benzoyl- 4 - ( 2 - f uryl ) thlazol - 2 -yl ] - 2 - oxo - 1 - ( pyr idin - 4 - 
ylmethyl) -1 , 2 -dihydropyridine- 5 -carboxamlde (Compound 152 ) 
In a manner similar to that in Example 137, by using 
25 Compound v obtained in Reference Example 22 in place of 2- 
hydroxy- 2 -methy Ipropanoic acid, the entitled Compound 152 
(75.0 mg, 42 %) was obtained from Compound 136 (100 mg, 
0.370 mmol). 

^H NMR (DMSO-d6, 8 Ppm) : 5.22 (s, 2H) , 6.49 (dd, J = 1.8, 
30 3-5 Hz,. IH), 6.55 (d, J = 9.6 Hz, IH) , 6.92 (d, J = 3.5 Hz, 
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IH), 7.28 (d, J = 5.9 Hz, 2H) , 7 . 41-7 . 47 (m, 3H) , 7.56- 
7.61 (m, IH), 7.68-7.72 (m, 2H) , 8.10 (dd, J = 2.5, 9.6 Hz, 
IH) , 8.54 (d, J = 5.9 Hz, 2H) , 8.91 (d, J = 2 . 5 Hz , IH) , 
13 .01 (br s, IH) . 
5 APCIMS m/z: [M+H]* 483. 
. m.p. : 270-275''C. 
[Example 153] 

N- [5-Benzoyl-4- ( 2-furyl) thiazol-2-yl]pyridazine-4- 

carboxamlde (Compound 153) 
10 In a manner isimilar to that in Example 137, by using 

pyridazine-4-carboxylic acid in place of 2 -hydroxy- 2- 

propanoic acid, the entitled Compound 153 (154 mg, 74 %) 

was obtained from Compound 136 (150 mg, 0.555 mmol) . 

^H NMR (DMSO-de, 8 ppm) : 6.49 (dd, J = 1.8, 3.5 Hz, IH) , 
15 6.94 (d, J = 3.5 Hz, IH) , 7.41-7.47 (m, 3H) , 7.56-7.59 (m, 

IH), 7.69-7.72 (m, 2H) , 8.22-8.25 (m, IH) , 9.51-9.53 (m, 

IH), 9.71-9.73 (m, IH) . 

APCIMS m/z: [M+H]* 377. 

m.p.: 225-248*"^. 
20 [Example 154] 

t ert -Butyl N- [ 4 - ( 2-furyl ) - 5 - ( 2 -methylbenzoyl ) thiazol- 2 - 

yl] carbamate (Compound 154) 

Step 1: 

Phenol (2.00 g, 12.3 mmol) was dissolved in THF (40 
25 mL), 55 % sodium hydride (1.02 g, 23.4 mmol) was added 
thereto at O^'C, followed by stirring at 0°C for 30 minutes. 
A solution (10 mL) of 2 -methylbenzoyl chloride (4.16 mL) 
in THF was added dropwise to the reaction mixture, 
followed by stirring overnight at room temperature. The 
30 reaction mixture was poured into water, followed by 
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extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled aw;ay under reduced pressure. 
5 The resulting residue was purified through silica gel 
column chromatography (hexane: ethyl acetate = 9:1) to 
afford phenyl 2-methylben2oate (2.88 g, 64 %). 

NMR (CDCI3, 6 ppm): 2.68 (s, 3H) , 7.15-7.35 (m, 5H) , 
7.37-7.51 (m, 3H) , 8-16 (dd, J = 1.9, 5.1 Hz, IH) . 
10 APCIMS m/z: [M+H]* 213. 
Step 2: 

Compound h (520 mg, 1.51 mmol) obtained in Reference 
Example 8 was dissolved in THF (4 mL), and a 1.58 mol/L 
solution of n-butyllithium in n-hexane (2.10 mL, 3.32 

15 mmol) was added thereto in a stream of argon at -78°C, 
followed by stirring at -78''C for 10 minutes. A solution 
(4 mL) of phenyl 2-methylbenzoate (960 mg, 4.52 mmol) in 
THF obtained in Step 1 was added dropwise to the reaction 
mixture, followed by stirring at room temperature for 1 

20 hour. The reaction mixture was poured into a saturated 
aqueous solution of ammonium chloride, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried, over anhydrous magnesium sulfate, and 

25 then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane: ethyl acetate = 3:2) to 
afford the entitled Compound 154 (250 mg, 43 %). 
^H NMR (CDCI3, 6 ppm): 1.48 (s, 9H) , 2.42 (s, 3H) , 6.45 (dd, 

30 J = 1.6, 3.5 Hz, IH), 7.13-7.40 (m, 5H) , 7.50-7.55 (m, IH) , 
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8.86 (br s, IH) . 
APCIMS m/z: [M+H]* 385. 
[Example 155 ] 

2 -Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl 2 -me thylphenyl ketone 
5 (Compound 155) 

In a manner similar to that in Example 136, the 
entitled Compound 155 (132 mg, 30 %) was obtained from 
Compound 154 (250 mg, 0.650 mmol) in place of Compound 135. 
NMR (DMSO-ds, 8 ppm) : 2.37 (s, 3H) , 6.40 (dd, J = 1.6, 
10 3.2 Hz, IH), 7.05-7.30 (m, 4H) , 7.39 (dd, J = 0.5, 1.6 Hz, 
IH) , 8.05 (br s, 2H) . 
APCIMS m/z: [M+H]* 285. 
[Example 156] 

N- 1 4 - ( 2 -Furyl ) - 5 - ( 2 -methylbenzoyl ) thiazol - 2 -yl ] pyridine- 4 - 
15 carboxamide (Compound 156) 

' In a manner similar to that in Example 3 , by using 
isonicotinic acid in place of methoxyacetic acid, followed 
by reslurarying with ethanol, the entitled Compound 156 

'■! 

(120 mg; 55 %} was obtained as a pale brovm solid from 
20 Compound 155 (160 mg, 0.561 mmol) in place of Compound a. 

NMR (DMSO-de, 8 ppm): 2.31 (s, 3H) , 6.52 (dd, J = 1.9, 
3.5 Hz, IH) , 6.95 (d, J = 3.5 Hz, IH) , 7.30-7.45 (m, 2H) , 
7.51 (d, J = 1.9 Hz, IH). 7.52-7.55 (m, 2H) . 8.02 (dd, J = 
1.6, 4.6 Hz, 2H), 8.83 (dd, J = 1.6, 4.6 Hz, 2H) , 13.58 
25 (br s, IH) .. 

APCIMS m/z: [M+H]* 390. 
[Example 157] 

tert-Butyl N-[4-(2-furyl)-5-(3-methylbenzoyl)thiazol-2- 
yl] carbamate (Compound 157) 
30 ' In a manner similar to that In Example 154, by using 
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3-methylbenzoyl chloride in place of 2-methylbenzoyl 
chloride, the entitled Compound 157 (180 mg, 31 %) was 
obtained from Compound h (520 mg, 1.51 mmol) obtained in 
Reference Example 8. 
5 NMR (CDCI3, 6 ppm): 1.52 (s, 9H) > 2.35 (s, 3H) , 6.39 (dd, 

J = 1.9, 3-5 Hz, IH), 7.09 (d, J = 3.5 Hz, IH), 7-26-7.33 
(m, 3H), 7.53-7.59 (m, 2H) , 8.55 (br s, IH) . 
APCIMS m/z: [M+H]* 385. 
[Example 158] 

10 2 -Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl 3 -methylphenyl ketone 

(Compound 158) 

In a manner similar to that in Example 136, the 

entitled Compound 158 (133 mg, 100 %) was obtained from 

Compound 157 (180 mg, 0.468 mmol) in place of Compound 135. 
15 ^H NMR (DMSO-de, 8 ppm) : 2.25 (s, 3H) , 6.41 (dd, J = 1.6, 

3.2 Hz, IH), 6.80 (d, J = 3.2 Hz, IH) , 7.18-7.36 (m, 6H) , 

7.98 (br s, 2H) . 

APCIMS m/z: [M+H]* 285. 

[Example 159] 

20 N- [ 4 - ( 2 -Furyl ) - 5 - ( 3-methylbenzoyl ) thiazol- 2 -yl ] pyridine- 4 - 
carboxamide (Compound 159) 

In a manner similar to that in Example 3 , by using 
isonicotinic acid in place of methoxyacetic acid, followed 
by reslurrying with ethanol, the entitled Compound 159 

25 (97-0 mg, 51 %) was obtained as a pale yellow solid from 
Compound 158 (133 mg, 0.468 mmol) in place * of Compound a. 
^H NMR (DMSO-de, 6 ppm) : 2.35 (s, 3H) , 6.54 (dd, J = 1.6, 
3-5 Hz, IH), 7.17-7.21 (m, IH), 7.23 (dd, J = 0.8, 3.5 Hz, 
IH), 7.30-7.43 (m, 3H) , 7.62 (dd, J = 0.8, 1.6 Hz, IH) , 

30 8.00 (dd, J = 1.6, 4.6 Hz, 2H) , 8.83 (dd, J = 1.6, 4.6 Hz, 
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2H) , 13.61 (br s, IH) . 
APCIMS m/z: [M+H]^ 390. 
[Example 160] 

N-[4-(2 - Fury 1 ) - 5 - { 4 -me t hy Iben z oy 1 ) till az ol-2-yl] pyridine - 4 - 
5 carboxamide (Compound 160) 

In a manner similar to that in Example 99, by using 

a 1.0 mol/L solution of p-tolylmagnesium bromide in THF in 

place of phenylmagnesium bromide, followed by reslurrying 

with a mixed solvent of methanol and diethyl ether, the 
10 entitled Compound 160 (113 mg, 52 %) was obtained as. a 

pale yellow solid from Compound 98 (200 mg, 0.558 mmol) . 
NMR (DMSO-ds, 6 ppm) : 2.37 (s, 3H) , 6.53 (dd, J = 1.8, 

3.3 Hz, IH), 6.95 (d, J = 3.3 Hz, IH) , 7.28 (d, J = 8.1 Hz, 

2H), 7.54 (d, J = 1.8 Hz, IH) , 7.66 (d, J = 8.1 Hz, 2H), 
15 8.03 (dd, J = 1.5, 4.5 Hz, 2H) , 8.84 (dd, J = 1.5, 4.5 Hz, 

2H) , 13.58 (br s, IH) . 

APCIMS m/z: [M+H]"^ 390. 

[Example 161] 

tert-Butyl N- [4-(2-furyl) -5- (2-methoxybenzoyl)thiazol-2- 

20 yl] carbamate (Compound 161) 

In a manner similar to that in Example 154, by using 
2-methoxybenzoyl chloride in place of 2-methylbenzoyl 
chloride, the entitled Compound 161 (360 mg, 67 %) was 
obtained from Compound h (520 mg, 1.51 mmol) obtained in 

25 Reference Example 8. 

^H NMR (CDCI3, 8 ppm): 1.48 (s, 9H) , 3.74 (s, 3H) , 6.45 (dd, 
J = 1.9, 3.5 Hz; IH), 6.83-6.92 (m, IH) , 6.97 (ddd, J = 
0.8, 7.3, 7.3 Hz, IH) , 7.35-7.37 (m, IH) , 7.39-7.43 (m, 
2H), 7.54-7.57 (m, IH) , 8.78 (br s, IH) . 

30 APCIMS m/z: [M+H]* 401. 
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[Example 162] 

2-Ainino-4 - (2-furyl)th±azol-5-yl 2-inetlioxyptienyl ketone 
( Compound 162) 

In a manner similar to that in Example 136, the 
5 entitled Compound 162 (223 mg, 73 %) was obtained from 
Compound 161 (360 mg, 1.01 mmpl) in place of Compound 135. 

NMR (DMSO-dfi, 6 ppm) : 3.64 (s, 3H) , 6.42 (dd, J = 1.6, 
3.2 Hz, IH), 6.88-7.04 (m, 3H) , 7.19-7.-23 (m, IH) , 7.30- 
7.40 (m, IH), 7.41-7.43 (m, IH) , 7.97 (br s, 2H) . 
10 APCIMS m/z: [M+H]"^ 301. 
[Example 163] 

N- [ 4 r ( 2 - Furyl ) - 5 - ( 2 -methoxybenzoyl ) thiazol - 2 -yl ] pyridine - 
4-carboxamide (Compound 163) 

c 

In a manner similar to that in Example 3, by using 
15 isonicotinic acid in place of methoxyacetic acid, followed 
by reslurrying with ethanol, the entitled Compound 163 
(220 mg, 73 %) was obtained as a pale yellow solid from 
Compound 162 (223 mg, 0.741 mmol) in place of Compound a. 
NMR (DMSO-d6, 8 Ppm) : 3.67 (s, 3H) , 6.56 (dd, J = 1.6, 
20 3.2 Hz, IH), 7.03 (dd, J = 7.5, 7.5 Hz, IH) , 7.09 (d, J = 
8.6 Hz IH), 7.28 (dd, J = 0.5, 3.2 Hz, IH) , 7.40 (dd, J = 
1.6, 7.5 Hz, IH), 7.50 (ddd, J = 1.6, 7.5, 8.6 Hz, IH) , 
7.53 (dd, J = 0.5, 1.6 Hz, IH) , 8.00 (dd, J = 1.6, 4.3 Hz, 
2H), 8.82 (dd, J = 1.6, 4.3 Hz, 2H), 13.55 (br s, IH) . 
25 APCIMS m/z: [M+H]* 406. 
[Example 164] 

N- [4- (2-Furyl) -5- (3-methoxybenzoyl) thiazol -2 -yl] pyridine - 
4-carbox2uaide (Compound 164) 

In a manner similajr to that in Example 99, by using 
30 a 1,0 mol/L solution of m-methoxyphenylmagnesium bromide 
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in THF in place of phenylmagnesium bromide, followed by 
reslurrying with a mixed solvent of ethanol and diethyl 
ether, the entitled Compound 164 (165 mg, 72 %) was 
obtained as a pale brown solid from Compound 98 (200 mg, 
5 0 . 558 mmol) . 

NMR (DMSO-de, 8 ppm) : 3.75 (s, 3H1, 6.53 (dd, J = 1.6, 
3.5 Hz, IH), 6.97 (dd, J = 0.5, 3.5 Hz, IH), 7.17 (ddd, J 
= 1.1, 2.7, 7.5 Hz, IH), 7.22-7.32 (m, 2H) , 7.30-7.40 (m, 
IH), 7.52 (dd, J = 0.5, 1.6 Hz, IH) , 8.03 (dd, J = 1.6, 
10 4.6 Hz, 2H) , 8.84 (dd, J = 1.6, 4.6 Hz, 2H) , 13.59 (br s, 
IH). 

APCIMS m/z: [M+H]* 406. 
[ Example 165 ] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - ( 4 -methoxybenzoyl ) thiazol- 2 -yl ] pyridine - 

15 4-carboxamide ( Compound 1 6 5 ) 

In a manner similar to that in Example 99, by using 
a 0.5 mol/L solution of p-methoxyphenylmagnesium bromide 
in THF in place of phenylmagnesium bromide, followed by 
reslurrying with a mixed solvent of ethanol and diethyl 

20 ether, the entitled Compound 165 (121 mg, 53 %) was 
obtained as a pale brown solid from Compound 98 (200 mg, 
0 . 558 nunol) . 

^H NMR (DMSO-de, 8 ppm): 3.09 (s, 3H) , 6.53 (dd, J = 1.6, 
3.5 Hz, IH), 6.89 (dd, J = 0.8, 3.5 Hz, IH) , 7.00 (dd, J = 
25 2.2, 8.9 Hz, 2H) , 7.55 (dd, J = 0.8, 1.6 Hz, IH) , 7.76 (dd, 
J = 2.2, 8.9 Hz, 2H), 8.03 (dd, J = 1.6, 4 . 6 Hz , 2H) , 8.84 
(dd,. J = 1.6, 4.6 Hz, 2H) , 13.54 (br s, IH) . 
APCIMS m/z: [M+H]* 406. 
[Example 166] 

30 tert- Butyl N- [ 5- ( 2-f luorobenzoyl) -4- ( 2-f uryl) thiazol-2- 
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yl ] carbamate (Compound 166) 

In a manner similar to that in Example 154, by using 
2-f luorobenzoyl chloride in place of 2-methylbenzoyl 
chloride, the entitled Compound 166 (360 mg, 62 %) was 
5 obtained from Compound h (520 mg, 1.51 mmol) obtained in 
Reference Example 8. 

NMR (CDCI3, 8 ppm): 1.51 (s, 9H) , 6.43 (dd, J =1.6, 3.5 
Hz, IH), 7.06 (ddd, J = 1.1, 8.7, 9.5 Hz, IH) , 7.18 (ddd, 
J = 1.1, 7.6, 7.6 Hz, IH), 7.35 (d, J = 3.5 Hz, IH) , 7.39- 
10 7.48 (m, 2H), 7.53 (ddd, J = 1-6, 7.6, 7.6 Hz, IH) , 8.56 
(br s, IH) . 

APCIMS m/z: [M+H]* 389. 
[Example 167] 

2-Amino-4- ( 2-f uryl) thiazol-5-yl 2-f luorbphenyl ketone 
15 (Compound 167) 

In SL manner similar to that in Example 136, the 
entitled Compound 167 (190 mg, 92 %) was obtained from 
Compound 166 (280 mg, 0.722 mmol) in place of Compound 135. 

^H NMR (DMSO-de, 6 ppm) : 6.40 (dd, J = 1.9, 3.5 Hz, IH) , 
20 6.88 (dd, J = 0.8, 3.5 Hz, IH) , 7.14 (d, J = 8.1 Hz, IH) , 
7.18 (dd, J = 3.0, 3.8 Hz, IH) , 7.34 (dd, J = 0.8, 1.9 Hz, 
IH), 7.36-7.49 (m, 2H) , 8.17 (br s, 2H) . 
APCIMS m/z: [M+H]* 289. 
[Example 168] 

25 N- [5- (2-Fluorobenzoyl) -4- (2-furyl)thiazol-2-yl]pyridine-4- 
carboxamide (Compound 168) 

In a manner similar to that in Example 3, by using 
isonicotinic acid in place of methoxyacetic acid, followed 
by reslurrying with diethyl ether, the entitled Compound 

30 168 (207 mg, 80 %) was obtained as a pale brown solid from 
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Compound 167 (190 mg, 0.659 mmol) in place of Compound a, 

NMR (DMSO-de, 8 ppm) : 6.46 (dd, J = 1.9, 3.2 Hz, IH), 
7.15-7.25 (m, 3H) , 7.36-7.46 (m, 2H), 7.49 (dd, J = 0.8, 
1.9 Hz, IH), 7.96 (d, J = 5.4 Hz, 2H) , 8.63 (d. J = 5.4 Hz, 
5 2H) . 

APCIMS m/z: [M+H]* 394 
[Example 169] 

N- [5- (3-Fluorobenzoyl) -4- (2-furyl)thlazol-2-yl]pyridine-4- 
carboxamlde (Compound 169) 

10 In a manner similar to that In Example 99, by using 

a 0.5 mol/L solution of m-fluoroplienylmagneslum bromide in 
THF in place of phenylmagneslum bromide, followed by 
reslurrying with diethyl ether, the entitled Compound 169 
(70.0 mg, 32 %) was obtained as a pale yellow solid from 

15 Compound 98 (200 mg, 0.558 mmol). , 

^H NMR (DMSO-de, 8 ppm): 6.53 (dd, J = 1.8, 3 . 6 Hz , IH) , 
6.97 (d, J = 3-6 Hz,, IH) , 7.40-7.55 (m, 5H) , 8.03 (dd, J = 
1.5, 4.2 Hz, 2H), 8.84 (dd, J = 1.5, 4.2 Hz, 2H), 13.64 
(br s, IH) . 

20 ESIMS m/z: [M+H]* 394. 
[Example 170] 

N-[5-(4- Fluorobenz oy 1 ) - 4 - ( 2 - f ury 1 ) thiazol - 2 - y 1 ] pyridine - 4 - 
carboxamlde (Compound 170) 

In a manner similar to that in Example 99, by using . 

25 a 1.0 mol/L solution of p-f luorophenylmagneslxim bromide in 
THF in place of phenylmagneslum bromide, followed by 
reslurrying with a mixed solvent of ethanol and diethyl . 
ether, the entitled Compound 170 (132 mg, 60 %) was 
obtained as a yellow solid from Compound 98 (200 mg, 0.558 

30 mmol) • 
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NMR (DMSO-d6, 8 ppm) : 6.53 (dd, J = 1.6, 3.5 Hz, IH) , 
6.92 {dd, J = 0.8, 3.5 Hz, IH) , 7.28 (ddd, J = 1.9, 8.9, 
8.9 Hz, 2H), 7.51 (dd, J = 0.8, 1.6 Hz, IH) , 7.81 (ddd, J 
= 1.9, 5.4, 8.9 Hz, 2H), 8.03 (dd, J = 1.9, 4.6 Hz, 2H) , 
5 8.84 (dd, J =1.9, 4.6 Hz, 2H) , 13.60 (br s, IH) . 
ESIMS m/zt [M+H]* 394. 
[Example 171] 

tert -Butyl N- [ 5- ( 2-chlorobenzoyl) -4- ( 2-furyl) thiazol-2- 

yl] carbamate (Compound 171) 
10 In a manner similar to that in Example 154, by using 

2-chlorobenzoyl chloride in place of 2-methylbenzoyl 

chloride, the entitled Compound 166 (290 mg, 48 %) was 

obtained from Compound h (520 mg, 1.51 mmol) obtained in 

Reference Example 8. 
15 ^H NMR (CDCI3, 8 ppm): 1.48 (s, 9H) , 6.48 (dd, J = 1.6, 3.2 

Hz, IH), 7.20-7.42 (m, 6H) , 7.68 (d, J = 1,6 Hz, IH) , 8.87 

(br s, IH) . 

APCIMS m/z: [^^CIM+H]* 405, [^^CIM+H]* 407. 
[Example 172] 

20 2-Amino-4-( 2-furyl) thiazol-5-yl 2 - chlor opheny 1 ketone 

(Compound 172) 

In a manner similar to that in Example 136, the 

entitled Compound 172 (161 mg, 73 %) was obtained from 

Compound 171 (290 mg, 0.716 mmol) in place of Compound 135. 
25 ^H NMR (DMSO-de, 6 ppm): 6.42 (dd, J = 1.6, 3.2 Hz, IH), 

7.03 (d, J = 3.2 Hz, IH) , 7.26-7.47 (m, 5H) , 8.19 (br s, 

2H) . 

APCIMS m/z: [^^CIM+H]* 305, [^^CIM+H]* 307. 
[Example 173 ] 

30 N-[5-(2- Chlor oben z oy 1 ) - 4 - ( 2 - fury! ) thiaz ol - 2 - y 1 ] pyridine - 4 - 
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carboxamlde (Compound 173) 

In a manner similar to that in Example 3, by using 
isonicotinic acid in place of methoxyacetic acid, followed 
by reslurrying with a mixed solvent of ethanol and diethyl 
5 ether, the entitled Compound 173 (110 mg, 50 %) was 
obtained as a pale brown solid from Compound 172 (161 mg, 
0.529 mmol) in place of Compound a. 

NMR (DMSO-de, 6 ppm) : 6.58 (dd, J = 1,6, 3-5 Hz, IH) , 
7.36 (dd, J = 0.8, 3.5 Hz, IH) , 7.42 (ddd, J = 3.2, 6.5, 
10 7.8 Hz, IH), 7.51-7.59 (m, 3H) , 7.65 (dd, J = 0.8, 1.6 Hz, 
IH), 8.00 (dd, J = 1.6, 4.6 Hz, 2H), 8.83 (dd, J =1.6, 
4.6 Hz, 2H), 13.69 (br s, IH) . 
APCIMS m/z: [^^CIM+H]* 410, [^^CIM+H]* 412. 
[Example 174] 

15 N-[5-(3- Chlorobenzoyl ) - 4 - ( 2 - f uryl ) thiazol- 2 -yl ] pyridine- 4 - 
carboxamide (Compound 174) , 

In a manner similar to that in Example 99, by using 
a 0.5 mol/L solution of m-chlorophenylmagnesium bromide in 
THF in place of phenylmagnesium bromide, followed by 

20 reslurrying with a mixed solvent of ethanol and diethyl 
ether, the entitled Compound 174 (124 mg, 54 %) was 
obtained as a yellow solid from Compound 98 (200 mg, 0.558 
mmol) 

^H NMR (DMSO-de, 8 PPm) : 6.53 (dd, J = 1.6, 3.5 Hz, IH) , 
25 6.98 (d, J = 3.5 Hz IH) , 7 . 44-7 . 51 (m, 2H) , 7.63 (d, J = 
1.6 Hz, IH), 7.65-7.69 (m, 2H) , 8.03 (dd, J =1.6, 4.6 Hz, 
2H), 8,84 (dd, J = 1.6, 4.6 Hz, 2H) , 13.63 (br s, IH) 
ESIMS m/z: [^^CIM+H]* 410, ["CIM+H]* 412. 
[Example 175] 

30 N-[5-(4- Chlor obenz oyl ) - 4 - ( 2 - f uryl ) thiazol - 2 -yl ] pyridine - 4 - 
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carboxamide (Compound 175) 

In a manner similar to that in Example 99, by using 
a 1.0 mol/L solution of p-chlorophenylmagnesium bromide in 
THF in place of phenylmagnesium bromide, followed by 
5 reslurrying with a mixed solvent of ethanol and diethyl 
ether, the entitled Compound 175 (141 mg, 61 %) was 
obtained as a yellow solid from Compound 98 (200 mg, 0.558 
mmol) . 

NMR (DMSO-de, 6 ppm) : 6.54 (dd, J = 1.8, 3.6 Hz, IH) , 
10 6.95 (d, J = 3.6 Hz, IH) , 7.52 (d, J = 1.8 Hz, IH) , 7.52 
(d, J = 8.4 Hz, 2H), 7.73 (d, J = 8.4 Hz, 2H) , 8.03 (d, J 
= 6.0 Hz, 2H), 8.84 (d, J = 6.0 Hz, 2H) , 13.63 (br s, IH) . 
ESIMS m/z: [.^^CIM-HI" 408, [^^CIM-H]" 410. 
[Example 176] 

15 tert-Butyl N- [ 5- (2-cyanobenzoyl) -4- (2-furyl)thiazol-2- 

yl]carbamate (Compound 176) 
Step 1: 

2-Cyanobenzoic acid (1.00 g, 6.80 mmol), phenol (576 
mg, 6.12 mmol) and PyBOP (3.90 g, 7.48 mmol) were 

20 dissolved in DMF (12 mL), and triethylamine (2.10 mL, 15.0 
mmol) was added thereto, followed by stirring at room 
temperature for 4 hours . The reaction mixture was poured 
into water, followed by extraction with ethyl acetate. 
The organic layer was washed successively with a saturated 

25 aqueous solution of sodium hydrogencarbonate and a 
saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and. then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 

30 chromatography ( hexane : ethyl acetate = 3:2) to afford 
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phenyl 2-cyanobenzoate (1,24 g, 82 %). 

NMR (DMSO-de, 5 ppm) : 7.31-7.39 (m, 3H) , 7.41-7.55 (m, 
2H), 7.90-7.97 (m, 2H) , 8.08-8.14 (m, IH) , 8.33-8.38 (m, 
IH) . 

5 ESIMS m/z: [M+H]* 224. 
Step 2: 

Compound h (520 mg, 1.51 nunol) obtained In Reference 
Example 8 was dissolved in THF (4 mL) , a 1.58 mol/L 
solution of n-butyllithium in n-hexane (2.10 mL, 3.32 

10 mmol) was added thereto in a stream of argon at -78°C, 
followed by stirring at -78*^0 for 10 minutes. A solution 
(4 ml) of phenyl 2-cyanobenzoate (1.00 g, 4.52 mmol) in 
THF obtained in Step 1 was added dropwise to the reaction 
mixture, followed by stirring at room temperature for 1 

15 hour. The reaction mixture was poured into a saturated 
aqueous solution of ammonium chloride, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodixam 
chloride and dried over anhydrous magnesium sulfate, and 

20 then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography ( hexane : ethyl acetate = 3:2) to 
afford the entitled Compound 176 (355 mg, 60 %). 

NMR (CDCI3, 6 ppm): 1.52 (s, 9H) , 6.39 (dd, J = 1.9, 3.5 

25 Hz, IH), 7.19-7.22 (m, IH) , 7.26-7.28 (m, IH) , 7.50-7.65 
(m, 3H), 7.67-7.75 (m, IH), 8.54 (br s, IH) . 
APCIMS m/z: [M+H]* 396. 
.[Example 177] 

2-Amino-4- (2-furyl)thiazol-5-yl 2-cyanophenyl ketone 
30 (Compound 177) 
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In a manner similar to that In Example 136, the 
entitled Compound 177 (157 mg, 59 %) was obtained from 
Compound 176 (355 mg, 0.900 mmol) in place of Compound 135. 
NMR (DMSO-ds, 8 ppm) : 6.38 (dd, J = 1.9, 3-5 Hz, IH) , 
5 6.80 (dd, J = 0.8, 3.5 Hz, IH) , 7.22 (dd, J = 0.8, 1.9 Hz, 
IH), 7.47-7.52 (m, IH) , 7 . 55-7 . 60 (m, 2H) , 7.83-7.88 (m, 
IH) , 8.29 (br s, 2H) . 
APCIMS m/z: [M+H]'' 296. 
[Example 178] 

10 N- [ 5 - ( 2 - Cyanobenzoyl ) - 4 - ( 2 -f uryl ) thiazol- 2 -yl ] pyridine- 4 - 
carboxamide (Compound 178) 

In a manner similar to that in Example 3, by using 
isonicotinic acid in place of methoxyacetic acid, followed 
by reslurrying with methanol , the entitled Compound 178 

15 (90.6 mg, 43 %) was obtained as a yellow solid from 
Compound 177 (157 mg, 0.532 mmol) in place of Compound a. 
^H NMR (DMSO-dfi, 6 ppm) : 6.50 (dd, J = 1.6, 3.5 Hz, IH) , 
7.04 (dd, J = 0.8, 3.5 Hz, IH) , 7.45 (dd, J = 0.8, 1,6 Hz, 
IH), 7.67-7.73 (m, 3H) , 7.95 -8.00 (m, IH) , 8.03 (dd, J = 

20 1.6, 4.3 Hz, 2H) , 8.84 (dd, J = 1.6, 4.3 Hz, 2H), 13.70 
(br s, IH). 

APCIMS m/z: [M+H]* 401. 
[Example 179] 

tert -Butyl N- [ 5 - ( 3 - cyanobenzoyl ) - 4 - ( 2 -fury 1 ) thiazol- 2 - 

25 yl] carbamate (Compound 179) 

In a manner similar to that in Example 176, by using 
3-cyaaiobenzoic acid in place of 2-cyanobenzoic acid, the 
entitled Compound 179 (290 mg, 48 %) was obtained from 
Compound h (520 mg, 1.51 mmol) obtained in Reference 

30 Example 8. 
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NMR (CDCI3, 8 ppm): 1.54 (s, 9H) , 6.40 (dd, J = 1.9, 3.5 
Hz/ IH), 7.05 (d, J = 3.5 Hz, IH) , 7.18 (d, J = 1.9 Hz, 
IH), 7.50 (dd, J = 7.8, 7.8 Hz, IH) , 7.75 (ddd, J = 1.3, 
1.3, 7.8 Hz, IH), 7.94 (ddd, J = 1.3, 1.3, 7.8 Hz, IH) , 
5 7.95-7.99 (m, IH) , 8.51 (br s, IH) . 
APCIMS m/z: [M+H]* 396, 
[Example 180] 

2-Amino-4- {2-furyl)thiazol-5-yl 3-cyanophenyl ketone 
(Compound 180) 

10 In a manner similar to that In Example 136, the 

entitled Compound 180 (155 mg, 72 %) was obtained from 
Compound I79 (290 mg, 0.733 mmol) in place of Compound 135. 
^H NMR (DMSO-dfi, 8 Ppm) : 6.41 (dd, J = 1.9, 3.5 Hz, IH) , 
6.78 (dd, J = 0.8, 3.5 Hz, IH), 7.27 (dd, J = 0.8, 1.9 Hz, 

15 IH), 7.54 (dd, J = 7.8, 7.8 Hz, IH) , 7.79 (ddd, J = 1.3, 
1.3, 7.8 Hz, IH), 7.85 (dd, J = 1.3, 1.3 Hz, IH), 7.89 
(ddd, J = 1.3, 1.3, 7.8 Hz, IH) , 8.17 (br s, 2H) . 
APCIMS m/z: [M+H]* 296. 
[Example 181] 

20 N-[5-(3-Cyanobenzoyl)-4-(2-furyl)thiazol-2-yl]pyridine-4- 

carboxamide (Compound 181) 

In a manner similar to that in Example 3, by using 

isonicotinic acid in place of methoxyacetic acid, followed 

by reslurrying with a mixed solvent of ethanol and diethyl 
25 ether, the entitled Compound 181 (110 mg, 50 %) was 

obtained as a pale brown solid from Compound 180 (161 mg, 

0.529 mmol) in place of Compound a. 

^H NMR (DMSO-de, 8 ppm): 6.51 (dd, J = 1.9, 3.5 Hz, IH) , 
6.96 (d, J = 3.5 Hz, IH) , 7.46 (d, J = 1.9 Hz, IH) , 7.65 
30 (dd, J = 7.8, 7.8 Hz, IH) , 7.96-8.08 (m, 5H) , 8.84 (d, J = 
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5.9 Hz, 2H), 13.66 (br s, IH) . 
APCIMS m/z: [M+H]* 401. 
[Example 182] 

tert-Butyl N- [ 5- (4-cyanobenzoyl) -4- (2-furyl) thiazol-2- 

5 yllcaxbamate (Compound 182) 

In a manner similar to that In Example 176, by using 
4-cyanobenzolc acid In place of 2-cyanobenzolc acid, the 
entitled Compound 182 (321 mg/ 54 %) was obtained from 
Compound h (520 mg, 1.51 mmol) obtained in Reference 
10 Example 8. 

NMR (CDCI3, 8 ppm): 1.51 (s, 9H) , 6.39 (dd, J = 1.9, 3.5 
Hz, IH), 7.07 (d, J = 3.5, Hz, IH), 7.17 (d, J = 1.9 Hz, 
IH), 7.65 (dd, J = 1.9, 8.6 Hz, 2H), 7.79 (dd, J = 1.9, 
8.6 Hz, 2H), 8.79 (br s, IH) . 
15 APCIMS m/z: [M+H]* 396. 
[Example 183] 

2 -Amino- 4 - ( 2 - f uryl ) thiazol - 5 -yl 4 - cyanophenyl ketone 

(Compound 183) 

In a manner similar to that in Example 136, the 
20 entitled Compound 183 (161 mg, 73 %) was obtained from 

Compound 182 (290 mg, 0.716 mmol) in place of Compound 135. 

^H NMR (DMSO-dfi, 6 ppm) : 6,41 (dd, J = 1.6, 3.2 Hz, IH) , 

6.90 (dd, J = 0.5, 3.2 Hz, IH), 7.27 (dd, J = 0.5, 1.6 Hz, 

IH) , 7.62 (dd, J = 1.9, 8.1 Hz, 2H) , 7.78 (dd, J = 1.9, 
25 8.1 Hz, 2H), 8.18 (br s, 2H). 

APCIMS m/z: [M+H]* 296. 

[Example 184] 

N- [ 5 - ( 4 -Cyanobenzoyl ) - 4 - ( 2 - f uryl ) thiazol- 2 -yl ] pyridine- 4 - 
carboxamide (Compound 184) 
30 In a manner similar to that in Example 3, by using 
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isonicotinic acid in place of methoxyacetic acid, followed 
by reslurrying with a mixed solvent of ethanol and diethyl 
ether, the entitled Compound 181 (130 mg, 77 %) was 
obtained from Compound 183 (129 mg, 0.438 mmol) in place 
5 of Compound a. . 

NMR (DMSO-de, 8 ppm) : 6.52 (dd, J = 1.9, 3.5 Hz, IH), 
6.98 (dd, J = 0.8, 3.5 Hz, IH) , 7.46 (dd, J = 0.8, 1.9 Hz, 
IH), 7.82 (dd, J = 2.2, 8.6 Hz, 2H), 7.91 (dd, J = 2.2, 
8.6 Hz, 2H), 8.03 (dd, J = 1.9, 4.6 Hz, 2H), 8.84 (dd, J = 
10 1.9, 4.6 Hz, 2H), 13.67 (br s, IH) . 
ESIMS m/z: [M+H]* 401. 
[Example 185] 

tert-Butyl N- [4- (2-furyl) -5- (pyridin-2-ylcarbonyl) thiazol- 
2 -yl] carbamate (Compound 185) , 
15 Step 1: 

Picolinic acid (1.00 g, 8.12 mmol) was dissolved in 
DMF (40 mL), and N,0- dime thy Ihydroxylamine hydrochloride 
(1.58 g, 16.2 mmol), EDC hydrochloride (3.12 g, 16.2 mmol), 
1-hydroxybenzotriazole monohydrate (2.48 mg, 16.2 mmol) 

20 and triethylamine (2.25 ml, 16.2 mmol) were added thereto, 
followed by stirring at 50°C for 3 hours. A saturated 
aqueous solution of sodium hydrogencarbonate was added to 
the reaction mixture, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 

25 aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (hexane: ethyl acetate = 1:4) to afford N- 

30 methoxy-N-methylpyridine-2-carboxamide (988 mg, 73 %). 
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NMR (CDCI3, 8 ppm): 3.39 (s, 3H), 3.73 (s, 3H) , 7.32- 
7.37 (m, IH), 7.60-7.68 (m, IH) , 7.73-7.80 (m, IH) , 8.59- 
8.61 (m, IH), 
Step 2: 

5 Compound h (500 mg, 1.45 mmol) obtained ±n Reference 

Example 8 was dissolved In THF (7.5 mL), and a 1.58 mol/L 
solution of n-butylllthlum In n-hexane (2.02 mL, 3.19 
mmol) was added thereto in a stream of argon at -78*'C, and 
the reaction mixture was stirred at -78''C for 15 minutes. 

10 N-methoxy-N-methyl-2-pyridinecarboxamide (723 mg, 4.35 
mmol) obtained in Step 1 was added to the reaction mixture, 
followed by stirring at room temperature for 1.5 hours. 
The reaction mixture was poured into a saturated aqueous 
solution of ammonium chloride, followed by extraction with 

15 ethyl acetate. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 

20 chromatography (hexane: ethyl acetate = 1:1) to afford the 
entitled Compound 185 (286 mg, 53 %). 

NMR (CDCI3, 5 ppm): 1.46 (s, 9H) , 6.53 (dd, J = 1.8, 3.7 
Hz, IH), 7.43-7.47 (m, IH) , 7.48 (d, J = 1.8 Hz, IH) , 7.84 
(d, J = 3.7 Hz, IH); 7.84-7.89 (m, IH) , 8.14-8.17 (m, IH) , 

25 8.70-8.71 (m, IH) . 
[Example 186] 

2-Amino-4- (2-furyl) thiazol-5-yl 2-pyridyl ketone (Compound 
186) 

Compound 185 (286 mg, 0.770 mmol) was dissolved in 
30 trif luoroacetic acid (2 mL) , followed by stirring at room 
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temperature for 1 hour. The reaction mixture was 
concentrated under reduced pressure, and ethyl acetate and 
a saturated aqueous solution of sodium hydrogencarbonate 
were added to the resulting residue, and the organic layer 
5 was separated. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 

10 chromatography (hexane: ethyl acetate = 1:4) to afford the 
entitled Compound 186 (208 mg, 99 %). 

NMR (CDCI3, 8 ppm): 6.03 (br s, 2H) , 6.53 (dd, J = 1.8, 
3.5 Hz, IH), 7.43-7.46 (m, IH) , 7.51 (d, J = 1.8 Hz, IH) , 
7.86-7.89 (m, IH) , 7.95 (d, J = 3.5 Hz, IH) , 8.14-8.17 (m, 

15 IH), 8.60-8.61 (m, IH) . 
[Example 187] 

N- [ 4 - ( 2 - Furyl ) - 5 - { pyridin - 2 -ylcarbonyl ) thiazol - 2 - 
yl] pyridine- 4 -carboxamide (Compound 187) 

Compound 186 (209 mg, 0.770 mmol) was dissolved in 

20 DMF (4 mL), and isonicotinic acid (190 mg, 1.54 mmol), EDC 
hydrochloride (296 mg, 1.54 mmol) and 1- 
hydroxybenzotriazole monohydrate (236 mg, 1.54 mmol) were 
added thereto, followed by stirring at 50°C for 3 hours. 
Water was added to the reaction mixture, and the 

25 precipitated solid was collected by filtration, followed 
by reslurrying with ethanol to afford the entitled 
Compound 187 (211 mg, 72 %) as a yellow solid. 
^H NMR (DMSO-dfi, 8 ppm): 6.65 (dd, J = 1.7, 3.5 Hz, IH) , 
7.47 (d, J = 3.5 Hz, IH) , 7.67-7.71 (m, IH) , 7.73 (d, J = 

30 1.7 Hz, IH), 8.05 (d, J = 6.1 Hz, 2H) , 8. 09-8 . 11 (m, 2H) , 
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8.71-8.74 (m, IH) , 8.84 (d, J = 6.1 Hz, 2H) / 13.5 (br s, 
IH). 

APCIMS m/z: [M+H]* 377. 

m.p. : 218-227®C. 
5 [Example 188] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - ( pyridln- 2 -ylcarbonyl ) thiazol- 2 - 

yljacetamlde (Compound 188) 

Compound 186 (300 mg, 1.11 mmol) was dissolved in 

pyridine (3.7 mL) , and acetyl chloride (0.130 mL, 1.89 
10 mmol) and N,N-dimethylaminopyridine (6.75 mg, 6.0553 mmol) 

were added thereto, followed by stirring at room 

temperature for 3 hours. The reaction mixture was 

concentrated under reduced pressure, and the resulting 

residue was purified through silica gel column 
15 chromatography (hexane : ethyl acetate = 2:1) to afford the 

entitled Compound 188 (233 mg, 67 %) as a pale yellow 

solid. 

NMR (CDCI3, 8 ppm) : 2.20 (s, 3H) , 6.57 (dd, J = 1.8, 3.6 

Hz, IH), 7.49 (dd, J = 7.2, 11.3 Hz, IH) , 7.54 (d, J = 1.8 
20 Hz, IH), 7-85 (d, J = 3.6 Hz, IH) , 7.90 (dd, J = 11.3, 

11.5 Hz, IH), 8.19 (d, J = 11.5 Hz, IH) , 8.74 (d, J = 7.2 

Hz, IH), 9.72 (br s, IH) . 

APCIMS m/z: [M+H]* 314. 

m.p. : 216-217^C. 
25 [Example 189] 

N- [4- ( 2-Furyl) -5- { pyridin- 2 -ylcarbonyl) thiazol- 2- 

yl]butanamide (Compound 189) 

In a manner similar to that in Example 188, by using 

butyryl chloride (0.200 mL, 1.89 mmol) in place of acetyl 
30 chloride, the entitled Compound 189 (297 mg, 78 %) was 
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obtained from Compound 186 (288 mg, 1,11 mmol) as a pale 
yellow solid, 

NMR {CDCI3, 8 ppm): 0.98 (t, J = 7.3 Hz, 3H) , 1.68-1.84 
(m, 2H), 2.37 (t. J = 7.3 Hz, 2H) , 6.57 (dd, J = 1.9, 3.5 
5 Hz, IH), 7.49 (dd, J = 4.9, 7.6 Hz, IH) , 7.53 (d, J « 1.9 
Hz, IH), 7.86 (d, J = 3.5 Hz, IH) , 7.89 (dd, J = 7.6, 7.8 
Hz, IH), 8.19 (d, J = 7.8 Hz, IH) , 8.73 (d, J = 4.9 Hz, 
IH) , 9.60 (br s, IH) . 
APCIMS m/z: [M+H]"" 342. 
10 m.p. : 148-149^0. 
[Example 190] 

N- [ 4 - ( 2 - Furyl ) - 5 - ( pyr idln - 2 -ylcarbonyl ) thiaz ol-2-yl]-2,2- 
dlmethylpropanamlde (Compound 190) 

In a manner similar to that in Example 188, by using 
15 pivaloyl chloride (0.230 mL, 1.89 mmol) in place of acetyl 
chloride, the entitled Compound 190 (380 mg, 96 %) was 
obtained from Compound 186 (300 mg, 1.11 mmol) as a pale 
yellow solid. 

^H NMR (CDCI3, 6 ppm): 1.36 (s, 9H) , 6.58 (dd, J = 1.6, 3.2 
20 Hz, IH), 7.48 (dd, J = 4.9, 7.6 Hz, IH) , 7.57 (d, J = 1.6 

Hz, IH), 7.89 (dd, J = 7.6, 8.1 Hz, IH) , 7.92 (d, J = 3.2 

Hz, IH), 8.19 (d, J = 8.1 Hz, IH), 8.74 (d, J = 4.9 Hz, 

IH) , 9.10 (br s, IH) . 

APCIMS m/z: [M+H]* 356. 
25 m.p.: 186-187*'C. 

[Example 191] 

N- [4 - (2-Fu3r7l) -5 - (pyridin-2-ylcarbonyl)thiazol-2- 
yl ] cyclopropanecarboxamide (Compound 191) 

In a manner similar to that in Excunple 188, by using 
30 cyclopropanecarbonyl chloride (0.170 mL, 1.89 mmol) in 

269 



place of acetyl chloride, the entitled Compound 191 (405 
mg. 100 %) was obtained from Compound 186 (300 mg, 1.11 
mmol) as a pale yellow solid. 

NMR (CDCI3, 6 ppm) : 0.82-0.92 (m, 2H) , 1.12-1.21 (m, 2H) , 
5 1.37-1.48 (m, IH) , 6.55 (dd, J = 1.6, 3.5 Hz, IH) , 7.46 
(dd, J = 4.9, 7.6 Hz, IH), 7.53 (dd, J =0.8, 1.6 Hz, IH) , 
7.88 (dd, J = 7.6. 7.8 Hz, IH) , 7.89 (dd, J = 0.8. 1.6 Hz, 
IH). 8.17 (d. J = 7.8 Hz, IH) , 8.7 (d, J = 4.9 Hz, IH) , 
10.91 (br s, IH) . 
10 APCIMS m/z: [M+H]* 340. 

m.p.: 191-192''C. 
[Example 192] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 -yl ] - 1 - 
methylcyclopropcinecarboxamide (Compound 192) 

15 In a manner similar to that in Example 187, by using 

1-methylcyclopropahecarboxylic acid (221 mg, 2.22 mmol) in 
place of Isonicotinlc acid, the entitled Compound 192 (305 
mg, 78 %) was obtained from Compound 186 (300 mg, 1.11 
mmol) as a pale yellow solid. 

20 ^H NMR (DMSO-de, 6 ppm): 0.77-0.84 (m, 2H) , 1.25-1.31 (m, 
2H), 1.44 (s, 3H), 6.61 (dd, J = 1.9. 3.5 Hz. IH) . 7.39 
(dd. J = 0.5. 3.5 Hz. IH) . 7.60-7.69 (m, IH) . 7 . 68 (dd, J 
= 0.5. 1.9 Hz, IH), 8.01-8.10 (m, 2H) , 8.64-8.69 (m, IH) , 
12.14 (br s, IH) . 

25 APCIMS m/z: [M+H]* 354. 
m.p.: 195-196''C. 
[Example 193] 

N- [4-(2-Furyl) -5- (pyridin-2-ylcarbonyl)thiazol-2- 
yl ] cyclobutanecarboxamide (Compound 193) 
30 In a manner similar to that in Example 188, by using 
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cyclobutanecarbonyl chloride (0.210 mL, 1*89 iranol) in 
place of acetyl chloride, the entitled Compound 193 (348 
mg, 89 %) was obtained from Compound 186 (300 mg, 1.11 
mmol) as a pale yellow solid. 
5 NMR (CDCI3, 6 ppm) : 1.77-2.38 (m, 6H) , 3.33-3.48 (m, IH) , 

6.61 (dd, J = 1.6/ 3.2 Hz, IH) , 7.40 (d, J = 3.2 Hz, IH) , 
7.61-7.71 (m, IH) , 7.67 (d, J = 1.6 Hz, IH) , 8.01-8.10 (m', 
2H), 8.68 (d, J = 4.6 Hz, IH) , 12.56 (br s, IH) . 
APCIMS m/z: [M+H]* 354. 
10 m.p. : 165-170°C. 
[Example 194] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 - 
yl ] tetrahydropyran- 4 -carboxamide ( Compound 194 ) 

In a manner similar to that in Example 187, by using 
15 4-tetrahydropyrancarboxylic acid (288 mg, 2.22 mmol) in 
place of isonicotinic acid, the entitled Compound 194 (169 
mg, 39 %) was obtained from Compound 186 (300 mg, 1.11 
mmol) as a pale yellow solid. 

^H NMR (CDCI3, 6 ppm) : 1.62-1.98 (m, 4H) , 2.44-2.64 (m, IH) , 
20 3.33-3.46 (m, 2H) , 3.95-4.07 (m, 2H) , 6.57 (dd, J = 1.9, 
3.8 Hz, IH), 7.48 (ddd, J = 1.1, 4.9, 7.6 Hz, IH) , 7.54 
(dd, J = 1.6, 1.9 Hz, IH) , 7.88 (ddd, J = 1.6, 7.6, 7.8 Hz, 
IH), 7.88 (dd, J = 1.6, 3.8 Hz, IH), 8.19 (ddd, J = 0.8, 
1.1, 7.8 Hz, IH), 8.72 (ddd, J = 0.8, 1.6, 4.9 Hz, iH) , 
25 9.67 (br s, IH) . 

APCIMS m/z: [M+H]* 384. 

m.p. : 234-235°C. 
[Example 195] 

1- ( tert-Butoxycarbonyl) -N- [4- (2-furyl) -5- (pyridin-2- 
30 ylcarbonyl ) thiazol- 2 -yl ] piper idine- 4 -carboxamide ( Compound 
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195) 

In a manner similar to that in Example 187, by using 
1 - ( t ert -but oxycarbonyl ) piperidine - 4 - carboxylic acid (5.07 
g, 22.2 mmol) in place of isonicotinic acid, the entitled 
5 Compound 195 (5.58 g, 100 %) was obtained from Compound 
186 (3.00 g, 11.1 mmol) as a pale yellow oily substance. 

NMR (DMSO-de, 8 ppm) : 1.30-1.59 (m, 2H) , 1.41 (s, 9H) , 
1.81-1.93 (m, 2H), 2.67-2.89 (m, 3H) , 3.92-4.11 (m, 2H) , 
6.62 (dd, J = 1.6, 3.2. Hz, IH) , 7.42 (dd, J = 0.5, 3.2 Hz, 
10 IH), 7.62-7.71 (m, IH) , 7.68 (d, J = 1.6 Hz, IH) , 8.02- 
8.10 (m, 2H), 8.66-8.70 (m, IH) , 12.76 (br s, IH) . 
[Example 196] 

N- [4- (2-Furyl) -5-(E^yridin-2-ylcarbonyl)thiazol-2- 
yl]piperidine-4-carboxamide (Compound 196) 
15 In a manner similar to that in Example 15, the 

entitled Compound 196 (4.25 g, 100 %) was obtained as a 
reddish brown solid from Compound 195 (5.82 g, 11.1 mmol) 
in place of Compound 14. 

^H NMR (DMSO-dfi, 6 ppm) : 1.74-1.92 (m, 2H) , 1.98-2.12 (m, 
20 2H), 2.79-3.02 (m, 3H) , 3.29-3.40 (m/ 2H) , 6.62 (dd, J = 
1.6, 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH) , 7.63-7-70 (m, 
IH), 7.68 (d, J = 1.6 Hz, IH) , 8.02-8.11 (m, 2H) , 8.66- 
8.70 (m, IH). 
[Example 197] 

25 N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 -yl ] - 1 - 

( pyridin- 3 -ylmethyl ) piperidine- 4 -carboxamide ( Compound 

197) 

In a manner similar to that in Example. 86, by using 
3-pyridinecarbaldehyde (0.370 mL, 3.90 mmol) in place of 
30 Compound 85, the entitled Compound 197 (89.9 mg, 24 %) was 
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obtained as a pale yellow solid from Compound 196 (300 mg, 
0.780 mmol) in place of morpholine. 

NMR (DMSO-ds, 6 ppm) : 1.57-1.75 (m, 2H) , 1.77-1.89 (m, 
2H), 1.94-2.07 (m, 2H). 2.38-2.68 (m. IH) . 2.79-2.91 (m, 
5 2H), 3.52 (s, 2H), 6.61 (dd, J = 1.6, 3.2 Hz, IH), 7.36 
(dd. J = 4.9. 7.8 Hz, IH), 7.41 (d, J = 3.2 Hz, IH) , 7.64 
(dd, J = 4.6, 4.6 Hz, IH), 7.67 (d, J = 1.6 Hz, IH) , 7.72 
(d, J = 7.8 Hz, IH), 8.03-8.09 (m, 2H) , 8.47 (d, J = 4.9 
Hz, IH), 8.50 (s, IH), 8.67 (d, J = 4.6 Hz, IH) , 12.67 (br 
10 s, IH) . 

APCIMS m/z: [M+H]* 474. 
m.p. : 208-209*'C. 
[Example 198] 

N- [4 - (2-Furyl) - 5- (pyridln-2-ylcarbonyl)thia2ol-2-yl] -1- 
15 (pyridin-4-ylmethyl)piperidine-4-carboxamlde (Compound 
198) 

In a manner similar to that In Example 86, by using 
4-pyrldlnecarbaldehyde (0.37 mL, 3.90 mmol) in place of 
Compound 85, the entitled Compoijnd 198 (114 mg, 31 %) was 
20 obtained as a pale yellow solid from Compound 196 (300 mg, 
0.785 mmoi) in place of morpholine. 

^H NMR (DMSO-dg, 8 ppm): 1.61-1.79 (m, 2H) , 1.89-1.92 (m, 
2H), 1.96-2.08 (m, 2H) , 2.41-2.63 (m, IH) , 2.79-2.88 (m, 
2H), 3.52 (s., 2H), 6.61 (dd, J = 1.8, 3.3 Hz, IH) , 7.33 (d, 

25 J = 5.7 Hz, 2H) , 7.42 (d, J = 3.3 Hz, IH) , 7.66 (dd, J = 
3.9. 4.8 Hz, IH), 7.68 (d, J = 1.8 Hz, IH) , 8.05-8.10 (m, 
2H), 8.51 (d. J = 5.7 Hz. 2H) , 8.69 (d, J = 4.8 Hz, IH) , 
12.71 (br s, IH) . 
APCIMS m/2: [M+H]* 474. 

30 m.p.: 240-241''C. 
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[Example 199 ] 

N- [ 4- ( 2-Furyl) -5- (pyrid±n-2-ylcarbonyl) thiazol-2- 
yl ] benzamlde (Compound 199) 

In a manner similar to that in Example 188, by using 
5 benzoyl chloride (0.210 mL, 1.89 mmol) in place o£ acetyl 
chloride, the entitled Compound 199 (388 mg, 93 %) was 
obtained as a pale yellow solid from Compound 186 (288 mg, 
1.11 mmol) . 

NMR {CDCI3, 8 ppm) : 6.58 (dd, J = 1.9, 3.8 Hz, IH) , 
10 7.48-7.59 (m, 4H) , 7.60-7.69 (m, IH) , 7.87-8.00 (m, 4H) , 
8.22 (d, J 7.6 Hz, IH) , 8.78 (d, J = 4.9 Hz, IH) , 9.79 
(br s, IH) . 

APCIMS m/z: [M+H]^ 376. 

m.p.: 165-171'*C. 
15 [Example 200] 

N- [4 - ( 2-Furyl) -5 - (pyridin-2-ylcarbonyl) thiazol-2-yl] - 2- 

methoxybenzamide (Compound 200) 

In a manner similar to that in Example 188, by using 

2-methoxybenzoyl chloride (0.0930 mL, 0.629 mmol) iii place 
20 of acetyl chloride, the entitled Compound 200 (183 mg, 

100 %) was obtained as a pale yellow solid from Compound 

186 (100 mg, 0.370 mmol). 

NMR (CDCI3, 6 ppm): 4.13 (s, 3H) . 6.57 (dd, J = 1.6, 3.5 
Hz, IH), 7.08 (d, J = 8.4 Hz, IH), 7.16 (dd, J = 6.8, 7.8 

25 Hz, IH), 7.48 (ddd, J = 1.4, 4.9, 7.6 Hz, IH) , 7.56 (d, J 
= 1.6 Hz, IH). 7.58 (ddd, J = 1.9, 6.8, 7.8 Hz, IH) , 7.81 
(d, J = 3.5 Hz, IH), 7.89 (ddd, J = 1.6, 7.6, 7.8 Hz, IH) , 
8.17 (ddd. J = 0.8. 1.4, 7-8 Hz, IH) , 8.31 (dd, J = 1.9, 
7.8 Hz. IH), 8.75 (ddd, J = 0.8, 1.6, 4.9 Hz, IH) , 11.44 

30 (br s, IH) . 



274 



APCIMS m/z: [M+Hl* 406. 
m.p.: 205-208*'C. 
[Example 201] 

N- [4 - (2-Furyl) -5 - (pyrid±n-2-ylcarbonyl) tliiazol-2-yl] - 3- 
5 methoxybenzamide (Compound 201) 

In a manner similar to that in Example 188, by using 

3- methoxybenzoyl chloride (0.260 mL, 1.89 mmol) in place 
of acetyl chloride, the entitled Compound 201 (311 mg, 
69 %) was obtained as a pale yellow solid from Compound 

10 186 (300 mg, 1.11 mmol). 

NMR (CDCia. 8 ppm) : 3.88 (s, 3H) , 6.56 (dd, J = 1.9, 3.8 

Hz, IH), 7.16 (ddd, J = 1.4, 2.4, 5.6 Hz, IH) , 7.43 (dd, J 

= 5.6, 5.6 Hz, IH), 7.46-7.57 (m, 3H), 7.54 (dd, J = 0.8, 

1.9 Hz, IH), 7.87-7.95 (m, IH) , 7.91 (dd, J = 0.8, 3.8 Hz, 
15 IH), 8.22 (d, J = 7.8 Hz, IH) , 8.77 (d, J = 4.9 Hz, IH) , 

9.85 (br s, IH) . 

APCIMS m/z: [M+H]* 406. 

m.p. : '165-166*'C. 

[Example 202] 

20 N-[4-(2- Furyl ) - 5 - ( pyr idin - 2 -ylcarbonyl ) thiazol - 2 -yl ] - 4 - 
methoxybenzamide (Compound 202) 

In a manner similar to that in Example 188, by using 

4- methoxybenzoyl chloride (320 mg, 1.89 mmol) in place of 
acetyl chloride, the entitled Compound 202 (254 mg, 56 %) 

25 was obtained as a pale yellow solid from Compound 186 (300 
mg, 1.11 mmol) . 

^H NMR (CDCI3, 8 ppm): 3.90 (s, 3H), 6.57 (dd, J = 1.9, 3.8 
Hz, IH), 7.02 (d, J = 8.6 Hz, 2H) , 7.50 (dd, J = 4.9, 7.8 
Hz, IH), 7.54 (d, J = 1.9 Hz, IH) , 7.86-7.97 (m, 2H) , 7.93 
30 (d, J = 8.6 Hz, 2H), 8.21 (d, J = 7.8 Hz, IH) , 8.77 (d, J 
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= 4.9 Hz, IH) , 9.75 (br s, IH) . 
APCIMS m/z: [M+H]"" 406. 

m.p.: ISV-ISS^'C. 
[Example 203] 

5 N- [4 - (2-Fu2:yl) - 5- (pyr±d±n-2-ylca2rbonyl) tli±azol-2-yl] - 3 , 4- 
dimethoxybenz amide (Compound 203) 

In a manner similar to that in Example 187, by using 
3, 4-dimethoxybenzoic acid (368 mg, 2.22 mmol) in place of 
isonicotinic acid, the entitled Compound 203 (181 mg, 
10 37 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol). 

NMR (DMSO-ds, 8 ppm) : 3.86 (s, 3H) , 3.88 (s, 3H) , 6.63 
(dd, J = 1.9, 3.5 Hz, IH) , 7.14 (d, J = 8.4 Hz, IH) , 7.44 
(d, J = 3.5 Hz, IH), 7.64-7.72 (m, IH) , 7.70 (d, J = 1.9 
15 Hz, IH), 7.82 (d, J = 2.2 Hz, IH) , 7.85 (dd, J = 2.2, 8.4 
Hz, IH), 8.06-8.11 (m, 2H) , 8.68-8.73 (m, IH) , 13.04 (br s, 
IH) . 

APCIMS m/z: [M+H]* 436. 

m.p. : 169-170°C. 
20 [Example 204] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonYl)thiazol-2-yl] - 

3,4,5-trimethoxybenzamide (Compound 204) 

In a manner similar to that in Example 188, by using 

3, 4, 5 -benzoyl chloride (434 mg, 1.89 mmol) in place of 
25 acetyl chloride, the entitled Compound 204 (526 mg, 100 %) 

was obtained as a pale yellow solid from Compound 186 (300 

mg, 1 . 11 mmol) . 

^H NMR (DMSO-de, 6 Ppm) : 3.77 (s, 3H) , 3.90 (s, 6H) , 6.64 
(dd, J = 1.6, 3.2 Hz, IH) , 7.47 (d, J = 3.2 Hz, IH) , 7.58 
30 (s, 2H), 7.65-7.73 (m, IH) , 7.72 (d, J = 1.6 Hz, IH) , 
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8.04-8.12 (m, 2H) , 8.69-8.74 (m, IH) , 13.16 (br s, IH) . 

APCIMS m/z: [M+H]"" 466. 

m.p.: 172-180*'C (decomposition), 

[Example 205] 

5 3 -Cyano-N- [ 4 - ( 2 - f uiyl ) - 5 - { pyridln- 2 -ylcarbonyl ) thlazol- 2 - 
yllbenzamlde (Compound 205) 

In a manner similar to that In Example 188, by using 

3- cyanobenzoyl chloride (364 mg, 2.21 mmol) in place of 
acetyl chloride, the entitled Compound 205 (241 mg, 46 %) 

10 was obtained as a pale yellow solid from Compound 186 (350 
mg, 1 - 30 mmol) . 

NMR .(CDCl3, 8 ppm) : 6.50 (dd, J = 1.6, 3.2 Hz, IH) , 7.46 
(d, J = 1.6 Hz, IH), 7.52 (ddd, J= 1.1, 4.9, 7.6 Hz, IH) , 
7.62 (dd, J = 8.0, 8.1 Hz, IH) , 7.86 (d, J = 8.0 Hz, IH) , 

15 7.88 (d, J = 3.2 Hz, IH) , 7;92 (ddd, J = 1.6, 7.6, 7.8 Hz, 
IH), 8.13 (d, J = 8.1 Hz, IH), 8.22 (ddd, J = 0.8, 1.1, 
7.8 Hz, IH), 8.26 (s, IH) , 8.78 (ddd, J = 0.8, 1-6, 4.9 Hz, 
IH) . 

APCIMS m/z: [M+H]*401. 

20 m.p. : 234-237''C. 
[Example 206] 

4 - Cyano-N- [ 4- ( 2 -f uryl ) -5- ( pyridln- 2 -ylcarbonyl) thlazol- 2- 
yl]benzamide (Compound 206) 

In a manner similcuc to that in Example 188, by using 
25 4-cyanobenzoyl chloride (311 nig, 1.89 mmol) in place of 
acetyl chloride, the entitled Compound 206 (231 mg, 52 %) 
was obtained as a pale yellow solid from Compound 186 (300 
mg, 1.11 mmol) . 

^H NMR (CDCI3, 6 ppm): 6.51 (dd, J = 1.6, 3.5 Hz, IH) , 7.45 
30 (d, J = 1.6 Hz, IH), 7.53 (dd, J = 4.6, 7.6 Hz, IH) , 7.79 
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(d, J = 8.1 Hz, 2H), 7.85 (d, J = 3.5 Hz, IH) , 7.93 (dd, J 
= 7-6, 8.1 Hz, IH), 8.03 (d, J = 8.1 Hz, 2H) , 8.24 (d, J = 
8.1 Hz, IH), 8.78 (d, J = 4 . 6 Hz , IH) , 10.50 (br s, IH) . 
APCIMS m/z: [M+H]* 401. 

5 m.p.: 232-235**C. 
[Example 207] 

3- Acetyl-N- [4- (2-furyl) -5- (pyr±din-2-ylcarbonyl) thiazol-2- 
yl]benzamide (Compound 207) 

In a manner similar to that In Example 187, by using 
10 3-acetylbenzoic acid (363 mg, 2.22 mmol) In place of 
Isonlcotlnlc acid, the entitled Compound 207 (479 mg, 
100 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1,11 mmol). 

^H NMR (DMSO-dfi, 8 ppm ) : 2.70 (s, 3H) , 6.64 (dd, J = 1.3, 
15 3.5 Hz, IH), 7.46 (d, J = 3.5 Hz, IH) , 7.63-7.78 (m, 3H) , 
8.03-8.13 (m, 2H) , 8.20 (d, J = 7.0 Hz, IH) , 8-37 (d, J = 
6.8 Hz, IH), 8.68-8.74 (m, IH) , 8.77 (s, IH) , 13.43 (br s, 
IH) . 

APCIMS m/z: [M+H]* 418. 
20 m.p.: 168-169°C. 
[Example 208] 

4- Acetyl-N- [4- (2-furyl) -5- (pyridin-2-ylcarbonyl)thiazol-2- 
yl]benzamide (Compound 208) 

In a manner similar to that in Example 187, by using 
25 4-acetylbenzoic acid (182 mg, 2.22 mmol) in place of 
isonlcotlnlc acid, the entitled Compound 208 (422 mg, 
91 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-de, 8 ppm): 2.66 (s, 3H) , 6.64 (dd, J = 1.6, 
30 3.2 Hz, IH), 7.46 (d, J = 3.2 Hz, IH) , 7.65-7.75 (m, IH) , 
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7.72 (d, J = 1.6 Hz, IH), 8.04-8.14 (m, 2H) , 8.11 (d, J = 

8.4 Hz, 2H), 8.28 (d, J = 8.4 Hz, 2H) , 8.69-8.75 (m, IH) , 
13.40 (br s, IH) . 

APCIMS m/z: [M+H]* 418. 
5 m.p.: 204-206^'C. 
[Example 209] 

N- [ 4 - ( 2-Furyl) -5 - (pyridin-2-ylcar-bonyl) thlazol-2-yl] - 3 , 4- 
methylenedioxybenzamide (Compound 209) 

In a manner similar to that in Example 187, by using 
10 3,4-methylenedioxybenzoic acid (367 mg, 2.22 mmol) in 
place of isonicotinic acid, the entitled Compound 209 (369 
mg, 79 %) was obtained as a pale yellow solid from 
Compound 186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-ds, 8 ppm) : 6.17 (s, 2H) , 6.63 (dd, J = 1.6, 
15 3.5 Hz, IH), 7.09 (d, J = 8.4 Hz, IH) , 7.44 (dd, J = 0.8, 

3.5 Hz, IH), 7.64-7.72 (m, IH) , 7.70 (dd, J = 0.8, 1.6 Hz, 
IH), 7.73 (d, J = 1.9 Hz, IH) , 7.82 (dd, J 1.9, 8.4 Hz, 
IH), 8.05-8.11 (m, 2H) , 8.68-8.73 (m, IH) , 12.99 (br s, 
IH) . 

20 APCIMS m/z: [M+H]* 420. 

m.p. : 235-236**C. 
[Example 210] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 -yl ] - 1 , 4 - 
benzodioxane-6-carboxamide (Compound 210) 

25 In a manner similar to that in Example 187, by using 

l,4-benzodioxane-6-carboxylic acid (398 mg, 2.22 mmol) in 
place of isonicotinic acid, the entitled Compound 210 (412 
mg, 86 %) was obtained as a pale yellow solid from 
Compound 186 (300 mg, 1.11 mmol). 

30 ^H NMR (DMSO-d6, 6 ppm): 4.28-4.38 (m, 4H) , 6.63 (dd, J = 
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1.9, 3.5 Hz, IH), 7.02 (d, J = 8 . 6 Hz , IH) , 7.44 (dd, J = 
0.5, 3.5 Hz, IH), 7.63-7.73 (m, IH) , 7.71 (dd, J = 0.5, 
1.9 Hz, IH), 7.74 (dd, J = 2.2, 8.6 Hz, IH) , 7.77 (d, J = 
2.2 Hz, IH), 8.03-8.11 (m, 2H) , 8.68-8.73 (m, IH) , 13.00 
5 (br s, IH) . 

APCIMS m/z: [M+H]* 434. 

m.p. : 189-191°C. 
[Example 211] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -1,4- 

10 benzod±oxane-2-carboxain±de (Compound 211) 

In a manner similar to that In Example 187, by using 
1, 4-benzodioxane-2-carboxyllc acid (398 mg, 2.22 mmol) In 
place of Isonlcotinic acid, the entitled Compound 211 (394 
mg, 82 %) was obtained as a pale yellow solid from 

15 Compound 186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-de, 8 ppm) : 4.44 (dd, J = 3.0, 12.2 Hz, IH) , 
4.53 (dd, J = 3.8, 12.2 Hz, IH) , 5.24 (dd, J = 3.0, 3.8 Hz, 
IH), 6.63 (dd, J = 1.9, 3.5 Hz, IH) , 6.84-6.95 (m, 3H) , 
6.99-7.05 (m, IH) , 7.46 (dd, J = 0.8, 3.5 Hz, IH) , 7.62- 

20 7.69 (m, IH) , 7.71 (dd, J = 0.8, 1 . 9 Hz , IH) , 8.02-8.11 (m, 
2H), 8.66-8.70 (m, IH) , 13.10 (br s, IH) . 
APCIMS m/z: [M+H]"" 434. 

m.p. : 103-104°C. 
[Example 212] 

25 N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridln- 2 -ylcarbonyl ) thlazol- 2 -yl ] - 2 - 
methylpyrldlne-4-carboxamlde (Compound 212) 

In a manner similar to that In Example 187, by using 
2-methyllsonlcotlnlc acid (384 mg, 2.22 mmol) In place of 
Isonlcotinic acid, the entitled Compound 212 (186 mg, 

30 43 %) was obtained as a pale yellow solid from Compound 
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186 (300 mg, 1,11 mmol) . 

NMR (DMSO-de, 6 ppm): 2.59 (s, 3H), 6.65 (dd, J = 1.9, 
3.5 Hz, IH), 7.46 (dd, J = 0.8, 3.5 Hz, IH) , 7.66-7-75 (m, 
IH), 7.73 (dd, J = 0.8, 1.9 Hz, IH) , 7.85 (dd, J = 1.1, 
5 5.1 Hz, IH) , 7.94 (d, J = 1.1 Hz, IH) , 8.05-8.14 (m, 2H) , 
8.69 (d, J = 5.1 Hz, IH), 8.69-8.74 (m, IH) , 13.43 (br s, 
IH). 

APCIMS m/z: [M+H]* 391. 
m.p. : 187-188°G. 

10 [Example 213] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thlazol-2-yl] -2- ( 4- 
methoxybenzyloxy) pyridine- 4 -carboxamide ( Compound 213 ) 

Compound 186 (600 mg, 2.22 mmol) was dissolved in 
DMF (11 mL), and Compound 1 (1.43 mg, 5.53 mmol) obtained 

15 in Reference Example 12, N,N-diisopropylethylamine (2.34 
mL, 13.3 mmol) and PyBOP (4.03 g, 7.74 mmol) were added 
thereto, followed by stirring at 50*'C for 10 hours. Water 
was added to the reaction mixture, followed by extraction 
with ethyl acetate . The organic layer was washed with a 

20 saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography to afford the entitled Compound 213 (912 mg, 

25 81 %) as a pale yellow oily substance. 

^H NMR (DMSO-de, 8 ppm): 3.78 (s, 3H) , 5.31 (s, 2H) , 6.42 
(dd, J= 1.8, 3-6 Hz, IH) , 6.86 (d, J = 8.9 Hz, 2H) , 7.21 
(dd, J = 1.0, 1.6 Hz, IH), 7.31 (dd, J = 1.6, 5.4 Hz, IH) , 
7.35 (d, J = 8.9 Hz, 2H) , 7.36 (dd, J = 0.7, 1.8 Hz, IH) , 

30 7.51 (ddd, J = 1.2, 4.8, 7.6 Hz, IH) , 7.70 (dd, J = 0.7, 
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3.6 Hz, IH), 7-91 (ddd, J = 1.8, 7.6, 7.9 Hz, IH) , 8.04 
(br s, IH), 8.19 (ddd, J = 1.0, 1.2, 7.9 Hz, IH), 8.27 (dd, 
J=1.0, 5.4 Hz, IH), 8.77 (ddd, J = 1.0, 1.8, 4.8 Hz, IH) . 
[Example 214] 

5 2-Chloro-N- [ 4 - ( 2-f uzyl) -5 - (pyr±d±n-2-ylcarbonyl) tll±a2ol-2- 
yl]pyridine-4-carboxamlde (Compound 214) 

In a manner similar to that In Example 187, by using 

2- chloroisonicotinic acid (348 mg, 2.22 mmol) in place of 
Isonicotinlc acid, the entitled Compound 214 (270 mg, 

10 59 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-ds, 6 ppm) : 6.65 (dd, J = 1.6, 3.2 Hz, IH) , 
7.47 (d, J = 3.2 Hz, IH) , 7.66-7.73 (m, IH) , 7.74 (d, J = 
1.6Hz, IH), 8.04 (dd, J =1.6, 5 . 4 Hz , IH) , 8.08-8.14 (m, 
15 2H), 8.20 (d, J = 1.6 Hz, IH) , 8.68 (d, J = 5.4 Hz, IH) , 
8.70-8.75 (m, IH) , 13.57 (br s, IH) . 
APCIMS m/z: [^^CIM+H]* 411, [^^CIM+H]* 413- 
m.p. : 219-225*'C. 
[Example 215] 

20 3 - Chlor o - N - [ 4 - ( 2 - f ury 1 ) - 5 - ( pyr idin - 2 -y Icarbony 1 ) t hiaz o 1 - 2 - 
yl] pyridine- 4 -carboxamide (Compound 215) 

In a manner similar to that in Example 187, by using 

3- chloroisonicotinic acid (348 mg, 2.22 mmol) in place of 
isonicotinlc acid, the entitled Compound 215 (452 mg, 

25 99 %) was obtained as a pale yellow solid from. Compound 
186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-de, 8 ppm) : 6.64 (dd, J = 1.6, 3.5 Hz, IH) , 
7.46 (d, J = 3.5 Hz, IH) , 7 . 65-7 . 74 (m, IH) , 7.73 (d, J = 
1.6 Hz, IH), 7.78 (d, J = 4.9 Hz, IH) , 8.06-8.17 (m, 2H) , 
30 8.72 (d, J = 4.9 Hz, IH) , 8.72-8.76 (m, IH) , 8.84 (s, IH) , 
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13.57 (br s, IH) . 

APCIMS m/z: [^^CIM+HT 411, [^^CIM+H]* 413. 
m.p.: 206-207*'C. 
[Example 216] 
5 2,6- Dichlor o -N - [ 4 - ( 2 - f uryl ) - 5 - ( pyrldln - 2 - 

ylcarbonyl ) thiazol - 2 -yl ] pyridine - 4 - carboxamide ( Compound 
216) 

In a manner similar to that in Example 187, by using 
2 , 6-dichloroisonicotinic acid {424 mg, 2.22 mmol) in place 
10 of isonicotinic acid, the entitled Compound 216 (402 mg, 
81 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol). 

NMR (DMSO-ds, 6 ppm) : 6.65 (dd, J = 1.6, 3.5 Hz, IH) , 
7.48 (d, J = 0.5 Hz, IH) , 7.66-7.72 (m, IH) , 7.74 (d, J = 
15 0.5Hz, IH), 8.05-8.15 (m, 2H), 8.19 (s, 2H) , 8.69-8.75 (m, 
IH) , 13.59 (br s, IH) . 

APCIMS m/z: [^^Cl^^Cl M+H]* 445, [^^Cl ^^CIM+H]* 447. 

m.p. : 254-258°C. 
[Example 217] 

20 N-[4-(2- Fury 1 ) - 5 - ( pyr idin - 2 - ylcarbonyl ) thiazol -2-yl]-2-[N- 
( 2 -methoxyethyl ) -N-methylamino ] pyridine- 4 -carboxamide 
(Compound 217) 

In a manner similar to that in Example 187, by using 
2- [N- (2 -methoxyethyl) -N-methylamino] pyridine- 4 -carboxylic 

25 acid (465 mg, 2.22 mmol) in place of isonicotinic acid, 
the entitled Compound 217 (273 mg, 59 %) was obtained as a 
pale yellow solid from Compound 186 (300 mg, 1.11 mmol). 
^H, NMR (CDCI3, 8 ppm): 3.17 (s, 3H) , 3.34 (s, 3H) , 3.61 (t, 
J = 5-4 Hz, 2H) , 3.82 (t, J = 5.4 Hz, 2H) , 6.56 (dd, J = 

30 1.9, 3.8 Hz, IH), 6.91 (d, J = 5.1 Hz, IH) , 7.04-7-08 (m. 
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IH), 7.50 (ddd, J = 1.6, 4.9, 7.3 Hz, IH) , 7.54 (d, J = 
1.9 Hz, IH), 7.90 (ddd, J = 1.6, 7.3, 7.8 Hz, IH) , 7.91 (d, 
J. = 3.8 Hz, IH), 8.21 (d, J = 7.8 Hz, IH) , 8.29 (d, J = 
5.1 Hz, IH), 8.75 (dd, J = 1.6, 4.9 Hz, IH) . 
5 APCIMS m/z: [M+H]* 464. 
m.p.: 114.-117**C. 
[Example 218] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -2- 
plper idlnopyr idine - 4 - carboxamide ( Compound 218) 

10 In a manner similar to that In Example 187, by using 

2 - piper Idlnopyr Idine- 4 -carboxylic acid (456 mg, 2.22 mmol) 
In place of Isonlcotlnlc acid, the entitled Compound 218 
(300 mg, 59 %) was obtained as a pale yellow solid from 
Compound 186 (300 mg, 1.11 iranol) . 

15 ^H NMR {CDCI3, 8 ppm) : 1.50-1.82 (m, 6H) , 3 . 53-3 . 80 (m, 4H) , 
6.55 (dd, J = 1.9, 3.8 Hz, IH) , 6.88 (d, J = 5.1 Hz, IH) , 
7.14 (s, IH), 7.50 (ddd, J = 1.4, 4.9, 7.8 Hz, IH) , 7.52 
(dd, J = 0.5, 1.9 Hz, IH), 7.90 (ddd, J = 1.9, 7.8, 7.8 Hz, 
IH), 7.90 (dd, J = 0.5, 3.8 Hz, IH) , 8.21 (ddd, J = 0.8, 

20 1.4, 7.8 Hz, IH) , 8.29 (d, J = 5.1 Hz, IH) , 8.75 (ddd, J = 
0.8, 1.9, 4.9 Hz, IH), 9.97 (br s, IH) . 
APCIMS m/z: [M+H]" 460. 

m.p. : 136-141°C. 
[Example 219] 

25 N- [ 4 - ( 2 -Furyl ) - 5 - ( pyrldln- 2 -ylcarbonyl ) thlazol- 2 -yl ] - 2 - 
morphollnopyr Idlne - 4 - carboxamide ( Compound 219) 

In a manner similar to that In Example 187, by using 
2 -morphollnopyr idlne- 4 -carboxyllc acid (461 mg, 2.22 mmol) 
in place of isonlcotlnlc acid, the entitled Compound 219 

30 (233 mg, 45 %) was obtained as a pale yellow solid from 
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Compound 186 (300 mg, 1.11 mmol) . 

NMR (CDCI3, 6 ppm): 3.59-3.67 (m, 4H) , 3.79-3.87 (m, 4H) , 

6.57 (dd, J = 1.6, 3.5 Hz, IH) , 7.04 (d, J = 4.6 Hz, IH) , 

7.21 (s, IH), 7.52 (dd, J = 4.9, 7.6 Hz, IH) , 7.56 (d, J = 
5 1.6 Hz, IH), 7.92 (ddd, J = 1.9, 7.6, 7.8 Hz, IH) , 7.95 (d, 

J = 3.5 Hz, IH), 8.22 (d, J = 7.8 Hz, IH), 8.35 (d, J = 

4.6 Hz, IH), 8.76 (dd, J =1.9, 4.9 Hz, IH) . 

APCIMS m/z: [M+H]* 462. 

m.p.: 216-217°C. 
10 [Example 220] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 - 

yl] pyridine- 3 -carboxamlde (Compound 220) 

In a manner similar to that in Example 188, by using 

nicotinoyl chloride hydrochloride (394 mg, 2.22 mmol) in 
15 place of acetyl chloride, the entitled Compound 220 (252 

mg, 60 %) was obtained as a pale yellow solid from 

Compound 186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-d6, 8 ppm) : 6.65 (dd, J = 1.9, 3.5 Hz, IH) , 

7.48 (d, J = 3.5 Hz, IH) , 7.62 (dd, J = 5.1, 8.1 Hz, IH) , 
20 7.66-7.73 (m, IH) , 7.73 (d, J = 1.9 Hz, IH) , 8.05-8.14 (m, 

2H), 8.50 (ddd, J = 1.4, 2.2, 8.1 Hz, IH) , 8.71-8.75 (m, 

IH), 8.83 (dd, J = 1.4, 5.1 Hz, IH) , 9.28 (d, J = 2.2 Hz, 

IH) , 13.43 (br s, IH) . 

APCIMS m/z: [M+H]* 377. 
25 [Example 221] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 -yl ] - 2 - 

methylpyridine-3-carboxamide (Compound 221) 

' In a manner similar to that in Example 187, by using 

2-methylnicotinic acid (303 mg, 2.22 mmol) in place of 
30 isonicotinic acid, the entitled Compound 221 (316 mg, . 
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73 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol) . 

NMR (DMSO-ds, 8 ppm) : 2.63 (s, 3H) , 6.63 (dd, J = 1.9, 
3.5 Hz, IH), 7.38 (dd, J = 4.9, 7.8 Hz, IH) , 7.44 (dd, J = 
5 0.8, 3.5 Hz, IH), 7.65-7.73 (m IH) , 7.71 (dd, J = 0.8, 1.9 
Hz, IH), 8.04-8.14 (m, 2H) , 8.05 (dd, J = 1.6, 7.8 Hiz , IH) , 
8.61 (dd, J = 1.6, 4.9 Hz, IH) , 8.71-8.75 (m IH) , 12.67 
(br s, IH) . 

APCIMS m/z: [M+H]*391. 

10 m.p.: 186-187°C. 
[Example 222] 

N- [ 4 - { 2 -Furyl ) - 5 - ( pyridiii- 2 -ylcarbonyl ) tbiazol- 2 -yl ] - 2 - 
methylpyridine-5-carboxamide (Compound 222) 

In a manner similar to that in Example 187, by using 
15 6-methylnicotinic acid (303 mg, 2.22 mmol) in place of 
isonicotinic acid, the entitled Compound 222 (326 mg, 
75 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-ds, 8 Ppm) : 2.58 (s, 3H), 6.64 (dd, J = 1.6, 
20 3.5 Hz, IH), 7.46 (d, J = 7.8 Hz, IH) , 7.46 (dd, J = 0.8, 
3.5 Hz, IH) , 7.65-7.74 (m, IH) , 7.72 (dd, J = 0.8, 1.6 Hz, 
IH), 8.04-8.13 (m, 2H) , 8.38 (dd, J = 2.4, 7.8 Hz, IH) , 
8.69-8.74 (m, IH) , 9.17 (d, J = 2.4 Hz, IH) , 13.31 (br s, 
IH). 

25 APCIMS m/z: [M+H]* 391. 
m.p. : 210-215''C. 
[Example 223] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridine- 2 -ylcarbonyl ) thiazol - 2 -yl ] - 5 - 
methylpyridine-3-carboxamide (Compound 223 ) 
30 In a manner similar to that in Example 187, by using 
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5-methylnicotinic acid (303 mg, 2.22 iranol) in place of 
isonicotinic acid, the entitled Compound 223 (391 mg, 
90 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol) . 
5 NMR (DMSO-de, 6 ppm) : 2.41 (s, 3H) , 6.64 (dd, J = 1.9, 

3.5 Hz, IH), 7.46 (dd, J = 0.8, 3.5 Hz. IH) , 7.65-7.75 (m, 
IH) , 7.73 (dd, J = 0.8, 1.9 Hz, IH) , 8.05-8.14 (m, 2H) , 
8,33 (dd. J = 1.4, 1.9 Hz, IH) , 8-67 (d, J = 1.4 Hz, IH) , 
8.70-8.73 (m, IH) . 9.08 (d. J = 1.9 Hz. IH) . 13.35 (br s, 
10 IH) . 

APCIMS m/z: [M+H]* 391. 
m.p.: 245-248*0. 
[Example 224] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbdnyl ) thiazol- 2 -yl ] - 2 . 6 - 
15 dimethoxypyridine-S-carboxamide (Compound 224) 

In a manner similar to that in Example 187, by using 
2,6-dimethoxynicotinic acid (405 mg, 2.22 mmol) in place 
of isonicotinic acid, the entitled Compound 224 (484 mg, 
100 %) was obtained as a pale yellow solid from Compound 
20 186 (300 mg, 1.11 mmol). 

NMR (DMSO-de, 6 ppm) : 3-97 (s, 3H) , 4.09 (s, 3H) , 6.58 
(d, J = 8.6 Hz, IH), 6.63 (dd, J = 1.9, 3.2 Hz IH) , 7.45 
(d, J = 3.2 Hz, IH), 7.64-7.71 (m, IH) , 7.71 (d, J = 1.9 
Hz, IH) , 8.03-8.12 (m, 2H) , 8.18 (d, J = 8.6 Hz, IH) , 
25 8.69-8.73 (m, IH) , 11.97 (br s, IH) . 
APCIMS m/z: [M+H]* 437. 

m.p. : 201-202*'C. 
[Example 225] 

2-Chloro-N- [4- ( 2-furyl) -5- (pyridin-2-ylcarbonyl)thiazol-2- 
30 yl] pyridine- 5 -carboxamide (Compound 225) 
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In a manner similar to that in Example 187, by using 
6-cliloronicotinic acid (348 mg, 2.22 mmol) in place of 
isonicotinic acid, the entitled Compound 225 (298 mg, 
65 %) was obtained as a pale yellow solid from Compound 
166 (300 mg, 1.11 mmol). 

NMR (DMSO-dfi, 8 ppm) : 6.64 (dd, J = 1.6, 3.2 Hz, IH) , 

7.47 (d, J - 3.2 Hz, IH) , 7.65-7.74 (m, IH) , 7.72 (d, J = 
1.6 Hz, IH), 7.76 (d, J = 8.4 Hz, IH), 8.04-8.14 (m, 2H) , 
8.52 (dd, J = 2.4, 8.4 Hz, IH) , 8.70-8.74 (m, IH) , 9.12 (d, 
J = 2.4 Hz, IH), 13.47 (br s, IH) . 

m.p.: 136-138°C. 
[Example 226] 

5 - Bromo -N-[4-(2- f uryl ) - 5 - ( pyridin - 2 -ylcarbonyl ) thiazol - 2 - 
yl] pyridine- 3 -carboxamide (Compound 226) 

In a manner similar to that in Example 187, by using 
5-bromonicotinic acid (446 mg, 2.22 mmol) in place of 
isonicotinic acid, the entitled Compound 226 (303 mg, 
60 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-ds, 8 Ppm) : 6.65 (dd, J = 1.9, 3 . 8 Hz , IH) , 

7.48 (dd, J = 0.8, 3.8 Hz, IH) , 7.65-7.72 (m, IH) , 7.73 
(dd, J = 0,8, 1.9 Hz, IH), 8.06-8.15 (m, 2H) , 8.71-8.77 (m, 
IH), 8.75 (dd, J = 1.9, 2.2 Hz, IH) , 8.97 (d, J = 2.2 Hz, 
IH), 9.22 (d, J = 1.9 Hz, IH) , 13.46 (br s, IH) . 

APCIMS m/z: [^^BrM+H]* 455, [^^BrM+H]* 457. 
m.p.: 259-262''C. 
[Example 227] 

N- [ 4 - ( 2 - Fury 1 ) - 5 - ( pyridin - 2 -ylcarbonyl ) thiaz ol - 2 - 
yl]pyridazine- 4 -carboxamide (Compound 227) 

In a manner similar to that in Example 187, by using 
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pyridazine-4-carboxyl±c acid (274 mg, 2.22 mmol) in place 
of Isonicotinlc acid, the entitled Compound 227 (275 mg, 
90 %) was obtained as a pale yellow solid from Compound 
186 (300 mg, 1.11 mmol). 
5 NMR (DMSO-d6, .6 ppm) : 6.66 (dd, J = 1.9, 3.5 Hz, IH) , 

7.51 (d, J = 3.5 Hz, IH), 7.66-7.73 (m, IH) , 7.75 (d, J = 
1.9 Hz, IH), 8.05-8.16 (m, 2H) , 8.30 (dd, J = 2.4, 5.4 Hz, 
IH), 8.71-8.77 (m, IH) , 9.56 (dd, J = 1.1, 5.4 Hz, IH) , 
9.78 (dd, J = 1.1, 2.4 Hz, IH) , 13.73 (br s, IH) . 
10 APCIMS m/z: [M+H]''378. 
m.p. : 270-274^C. 
[Example 228] 

N- [4- ( 2-Furyl) -5-pyridin-2-ylcarbonyl) thiazol-2-yl] -2- 
methylpyrimidine-5-carboxajnide (Compound 228) 

15 Compound 186 (50.0 mg, 0.18 mmol) was dissolved in 

DMF (0.9 mL), and diisopropylethylamine ( 0 . 0500 mL, 0.270 
mmol) and a 0.5 mol/L solution of 2-methylpyrimidine-5- 
carboxylic acid triethylamine salt (0.560 mL, 0.280 mmol) 
in DMF obtained according to the method described in 

20 Synthesis, p. 720, 2002, and PyBOP (144 mg, 0.280 mmol) 
were added thereto under ice-cooling, followed by stirring 
at 50*'C for 2 hours. To the reaction mixture, 

diisopropylethylamine , 2 -methylpyrimidine- 5 -carboxylic 

acid triethylamine and PyBOP , respectively the same amount 

25 as added previously, were added to the reaction mixture, 
followed by stirring at 70°C for 1.5 hours. Again, the 
Scune amount of diisopropylethylamine, 2 -methylpyrimidine - 
5 -carboxylic acid triethylamine salt and PyBOP as added 
previously were added thereto, followed by stirring at 

30 80°C for 1.5 hours. The reaction mixture was allowed to 
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cool down, water was added thereto, and the precipitated 
solid was collected by filtration. The resulting solid 
was purified through silica gel column chromatography 
(chloroform: methanol = 30:1) to afford the entitled 
Compound 228 (66.9 mg, 95 %) as pale yellow crystals. 
Next, the same process as above was repeated to afford 
Compound 228. The obtained Compound 228 (14.3 g) was 
dissolved in a mixed solvent (4:1, 1.80 L) of ethanol and 
water under heating and reflux. The resulting solution 
was allowed to cool down to room temperature, and the 
precipitated crystals were collected by filtration to 
afford the entitled Compound 228 (11.3 g, 
recrystallization yield 79 %). 

NMR (DMSO-ds, 6 ppm) : 2.73 (s, 3H) , 6.65 (dd, J = 1.6, 
3.5 Hz, IH), 7.50 (dd, J = 0.8, 3.5 Hz, IH) , 7.66-7.73 (m, 
IH), 7.74 (dd, J = 0.8, 1.6 Hz, IH) , 8.05-8.15 (m, 2H) , 
8.70-8.75 (m, IH) , 9.32 (s, 2H) , 13.51 (br s, IH) . 
APCIMS m/z: [M+H]* 392. 
m.p.: 255-265**C (decomposition). 
[Example 229] 

2 - Cy c 1 opr opy 1 - N - [ 4 - ( 2 - f ury 1 ) - 5 - ( pyr idin -2- 

ylcarbonyl ) thiazol- 2 -yl ] pyrimidine- 5 -carboxamide ( Compound 
229) 

In a manner similar to that in Example 228, by using 
a 0.5 mol/L solution of 2-cyclopropylpyrimidine-5- 
carboxylic acid triethylamine salt (4.86 mL, 2.43 mmol) in 
DMF obtained according to the method described in 
Synthesis, p. 720, 2002, in place of 2-methylpyrimidine-5- 
carboxylic acid triethylamine salt , the entitled Compound 
229 (217 mg, 96 %) was obtained as a pale yellow solid 



290 



from Compound 186 (200 mg, 0.57 mmol) . 

NMR (DMSO-ds, 8 ppm) : 1,09-1.24 (m, 4H) , 2.27-2.39 (ra, 
IH), 6.64 (dd, J = 1.6, 3 . 5 Hz , IH) , 7.49 (d, J = 3 . 5 Hz , 
iH), 7.65-7.73 (m, IH) , 7.73 (d, J = 1.6 Hz, IH) , 8.04- 
5 8.15 (m, 2H), 8.70-8.75 (m, IH) , 9.26 (s, 2H) . 
APCIMS m/z: [M+H]* 418. 
m.p.: 150-154^0. 
[Example 230] 

N- [ 4 - { 2 -Furyl ) - 5 - ( pyridine - 2 -ylcarbonyl ) thiazol- 2 -yl ] - 5 - 

10 methylpyrazine-2-carboxainide (Compound 230) 

In a manner similar to that in Example 187, by using 
5-methylpyrazine-2-carboxylic acid (186 mg, 1.34 mmol) in 
place of isonicotinic acid, the entitled Compound 230 (284 
mg, 100 %) was obtained as a pale yellow solid from 

15 Compound 186 (250 mg, 0.67 mmol). 

^H NMR (DMSO-de, 8 ppm): 2.65 (s, 3H) , 6.63 (dd, J = 1.6, 
3.2 Hz, IH), 7.41 (d, J = 3.2 Hz, IH) , 7.66-7.74 (m, IH) , 
7.71 (d, J = 1.6 Hz, IH), 8.07-8.14 (m, 2H) , 8,69-8.74 (m, 
IH), 8.75 (s, IH), 9.22 (s, IH) , 12.94 (br s, IH) . 

20 APCIMS m/z: [M+H]* 392. 
m.p.: 208-209''C. 
[Example 231] 

N - [ 4 - ( 2 - Furyl ) - 5 - ( pyr idin - 2 - ylcarbonyl ) thiaz ol - 2 -yl ] - 2 - 
oxo -1,2- dihydropyr idine - 4 - carboxamide ( Compound 231) 

25 Compound 213 (912 mg, 1.78 mmol) was dissolved in 

trif luoroacetic acid (3.6 mL), followed by stirring at 
room temperature for 30 minutes. The reaction mixture was 
concentrated under reduced pressure, and the resulting 
residue was reslurried with ethyl acetate to afford the 

30 entitled Compound 231 (469 mg, 67 %) as a pale yellow 
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solid. 

NMR (DMSO-d6, 6 ppm) : 6.64 (dd, J = 1.9, 3.5 Hz, IH) , 
6.69 (dd, J = 1.9, 6.8 Hz, IH) , 7.09 (d, J = 1.9 Hz, IH) , 
7.46 (d, J = 3.5 Hz, IH), 7.56 (d, J = 6 . 8 Hz , IH) , 7.65- 
5 7.75 (m, IH), 7.73 (d, J = 1.9 Hz, IH) , 8.04-8.15 (m, 2H) , 
8.68-8.77 (m, IH), 13.27 (br s, IH) . 
APCIMS m/z: [M+H]* 393. 
m.p.: 170-180''C (decomposition) 
[Example 232] 

10 1 -Benzyl -N- [ 4 - ( 2 - f uryl ) - 5 - ( pyr idin- 2 -ylcarbonyl ) thiazol - 2 - 
yl ] - 2 - oxo -1,2- dihydropyr idine - 4 - carboxamide ( Compound 232) 
In a manner similar to that in Example 187, by using 
Compound w (341 mg, 1.48 mmol) obtained in Reference 
Example 23 in place of isonicotinic acid, the entitled 

15 Compound 232 (269 mg, 75 %) was obtained as a pale yellow 
solid from Compound 186 (202 mg, 0.740 mmol). 
^H NMR (DMSO-d6, 6 Ppm) : 5.12 (s, 2H) , 6.64 (dd, J = 1.9, 

3.5 Hz, IH), 6.78 (dd, J = 1.6, 7.3 Hz, IH) , 7.20 (d, J = 

1.6 Hz, IH), 7.28-7.41 (m, 5H) , 7.45 (dd, J = 0.5, 3.5 Hz, 
20 IH), 7.65-7.74 (m, IH), 7.72 (dd, J = 0.5, 1.9 Hz, IH) , 

8.00 (d, J = 7.3 Hz, IH), 8.04-8.13 (m, 2H), 8.69-8.74 (m, 
IH) , 13.35 (br s, IH) . 
APCIMS m/z: [M+H]* 483. 
m.p. : 269-270'*C. 
25 [Example 233] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol - 2 -yl ] - 1 - 
methyl - 2 - oxo -1,2 - dihydropyr idine - 4 - carboxamide ( Compound 
233) 

In a manner similar to that in Example 187, by using 
30 Compound x (190 mg, 1.24 mmol) obtained in Reference 
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Example 24 in place of isonicotinic acid, the entitled 
Compound 233 (233 mg, 92 %) was obtained as a pale yellow 
solid from Compound 186 (168 mg, 0.620 mmol) . 

NMR (DMSO-dg, 8 ppm) : 3.54 (s. 3H) , 6.64 (dd, J = 1.9, 
5 3.5 Hz, IH), 6.74 (dd, J = 2.2, 7.0 Hz, IH) , 7.15 (d, J = 
2.2 Hz, IH), 7.46 (dd. J = 0.8, 3.5 Hz, IH) , 7.65-7.72 (m, 
IH), 7.73 (dd, J = 0.8, 1.9 Hz, IH) , 7.88 (d, J = 7.0 Hz, 
IH), 8.04-8.14 (m, 2H) , 8.70-8.74 (m, IH) , 13.36 (br s, 
IH) . 

10 APCIMS m/z: [M+H]* 407. 
m.p. : 280-285"'C. 
[Example 234] 

N - [ 4 - ( 2 - Fury 1 ) - 5 - ( pyr idin - 2 - ylcarbony 1 )thiazol-2-yl]furaJi- 
2-carboxamlde (Compound 234) 
15 In a manner similar to that in Example 188, by using 

2-furoyl chloride (0.190 mL, 1.89 mmol) in place of acetyl 
chloride, the entitled Compound 234 (196 mg, 48 %) was 
obtained as a pale yellow solid from Compound 186 (300 mg, 
1 . 11 mmol) . 

20 ^H NMR {CDCI3, 8 ppm): 6.57 (dd, J = 1.9, 3.8 Hz, IH) , 6.62 
(dd, J = 1.9, 3.8 Hz, IH), 7.41 (dd, J = 0.8, 3.8 Hz, IH) , 
7.49 (ddd, J = 1.4, 4.9, 7.6 Hz, IH) , 7.56 (dd. J = 0.8, 
1.9 Hz. IH). 7.59 (dd. J = 0.8. 1.9 Hz. IH) . 7.89 (ddd, J 
= 1.9, 7.6, 8.1 Hz, IH), 7.92 (dd, J = 0.8, 3.8 Hz. IH) . 

25 8.19 (ddd, J = 0.8, 1.4, 8.1 Hz, IH) , 8.74 (ddd, J = 0.8, 
1.9, 4.9 Hz, IH). 10.11 (br s, IH) . 
APCIMS m/z: [M+H]* 366. 
m.p. : 184-185''C. . . 
[Example 235] 

30 5-Bromo-N- [4- (2-furyl) -5-(pyridin-2-ylcarbonyl)thiazol-2- 
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yl]f uran-2-carboxainide (Compound 235) 

In a manner similar to that in Example 187, by using 
5-bromofuran-2-carboxylic acid (422 mg, 2.22 mmol) in 
place of isonicotinic acid, the entitled Compound 235 (366 
5 mg, 75 %) was obtained as a pale yellow solid from 
Compound 186 (300 mg, 1.11 mmol) - 

NMR (DMSO-de, 8 ppm) : 6.63 (dd, J = 1.9, 3.5 Hz, IH) , 
6.92 (d, J = 3.5 Hz, IH) , 7.45 (dd, J = 0.5, 3.5 Hz, IH) , 
7.64-7.73 (m, IH) , 7.70 (dd, J = 0.5, 1.9 Hz, IH) , 7.81 (d, 
10 J = 3.5 Hz, IH) , 8.03-8.13 (m, 2H) , 8.67-8.72 (m, IH) , 
13.23 (br s, IH) . 

APCIMS m/z: [^^BrM+H]* 444, [^'^BrM+H]* 446. 

m.p. : 211-212*'C. 
[Example 236] 

15 N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -5- 

nitrof uran-2-carboxamide (Compound 236) 

In a manner similar to that in Example 187, by using 

5-nitrofuran-2-carboxylic acid (347 mg, 2.22 mmol) in 

place of isonicotinic .acid, the entitled Compound 236 (334 
20 mg, 73 %) was obtained as a pale yellow solid from 

Compound 186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-ds, 8 ppm) : 6.65 (dd, J = 1.6, 3.5 Hz, IH) , . 
7.48 (dd, J = 0.5, 1 . 6 Hz , IH) , 7.66-7.74 (m, IH) , 7.73 
(dd, J = 0.5, 1.6 Hz, IH), 7.85 (d, J = 4.1 Hz, IH) , 7.98 
25 (d, J = 4.1 Hz, IH), 8.05-8.14 (m, 2H) , 8.69-8.73 (m, IH) , 
13.72 (br s, IH) . 
APCIMS m/z: [M+H]* 411. 
m.p.: 278-283°C (decomposition) 
[Example 237] 

30 N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -3- 
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methylfuran-2-carboxcimide (Compound 237) 

In a manner similar to that in Example 187, by using 
3-methylfuran-2-carboxylic acid (279 mg, 2.22 mmol) in 
place of isonicotinic acid, the entitled Compound 237 (377 
mg, 90 %) was obtained as a pale yellow solid £rom 
Compound 186 (300 mg, 1,11 mmol). 

NMR (DMSO-ds, 6 ppm) : 2.40 (s, 3H) , 6.62 (dd, J = 1.9, 
3.5 Hz, IH), 6.67 (d, J = 1.6 Hz, IH) , 7.40 (dd, J = 0.5, 
3.5 Hz, IH), 7.62-7.72 (m, IH) , 7.70 (dd, J = 0.5, 1.9 Hz, 
IH), 7.88 (d, J = 1.6 Hz, IH) , 8.03-8,11 (m, 2H) , 8.69- 
8.73 (m, IH), 12.87 (br s, IH) . 
APCIMS m/zi [M+H]* 380. 
m.p.: 174-176°C. 
[Example 238] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl)thiazol-2-yl]furan- 
3-carboxamide (Compound 238) 

In a manner similar to that in Example 188, by using 
3-furoyl chloride (248 mg, 1.89 mmol) in place of acetyl 
chloride, the entitled Compound 238 (241 mg, 59 %) was 
obtained as a pale yellow solid from Compound 186 (300 mg, 
1.11 mmol ) . 

^H NMR (DMSO-de, 6 ppm): 6.63 (dd, J = 1.6, 3.2 Hz, IH) , 
7.14 (d, J = 1.9 Hz, IH), 7.44 (d, J = 3.2 Hz, IH) , 7.67 
(ddd, J 2.3, 4.6, 4.9 Hz, IH) , 7.69 (d, J = 1.6 Hz, IH) , 
7.87 (dd, J = 1.9, 1.9 Hz, IH) , 8.03-8.11 (m, 2H) , 8.64- 
8.68 (m, IH), 8.69 (d, J = 4.6 Hz, IH) , 13.00 (br s, IH) . 
APCIMS m/z: [M+H3* 366. 

m.p.: 187-189^C. 
[Example 239] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -2- 
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methylfuran-3-carboxainlde (Compound 239) 

In a manner similar to that in Example 187, by using 
2-methylfuran-3-carboxylic acid (279 mg, 2.22 mmol) in 
place of isonicotinic acid, the entitled Compound 239 (329 
5 mg, 78 %) was obtained as a pale yellow solid from 
Compound 186 (300 mg, 1.11 mmol). 

NMR (DMSO-de, 6 ppm) : 2.63 (s, 3H) , 6.63 (dd, J = 1.6, 
3.5 Hz, IH), 7.37 (d, J = 2.2 Hz, IH) , 7.44 (dd, J = 1.0, 
3.5 Hz, IH), 7.64-7.75 (m, IH) , 7.65 (d, J = 2.2 Hz, IH) , 
10 7.70 (dd, J = 1.0, 1.6 Hz , IH) , 8 . 03-8 . 11 (m, 2H) , 8.69- 
8.74 (m, IH), 12.74 (br s, IH) . 
APCIMS m/z: [M+H]* 380. 
m.p- : 183-186°C. 
[Example 240] 

15 ' N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -2,5- 

dimethylfuran-3-carboxamide (Compound 240) 

In a manner similar to that in Example 187, by using 

2, 5 - dime thy If uran- 3 -car boxy lie acid (310 mg, 2.22 mmol) in 

place of isonicotinic acid, the entitled Compound 240 (290 
20 mg, 66 %) was obtained as a pale yellow solid from 

Compound 186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-ds, 8 ppm): 2.27 (s, 3H) , 2.58 (s, 3H) , 6.62 
(dd, J = 1.9, 3.5 Hz, IH) , 6.96 (s, IH) , 7.44 (dd, J = 0.5, 
3.5 Hz, IH), .7.62-7.72 (m, IH) , 7.70 (dd, J = 0.5, 1.9 Hz, 
25 IH), 8.03-8.11 (m, 2H) , 8.69-8.73 (m, IH) , 12.65 (br s, 
IH) - 

APCIMS m/z: [M+H]* 394. 
m.p.: 195-198*C. 
[Example 241] 

30 N- [ 4 - ( 2 -Fury 1 ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol - 2 - 
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yl] thiophene-2-carboxainlde (Compound 241) 

In a manner similar to that in Example 188, by using 
2-thiophenecarbonyl chloride (0.200 mL, 1.89 mmol) in 
place of acetyl chloride, the entitled Compound 241 (357 
mg, 84 %) was obtained as a pale yellow solid from 
Compound 186 (300 mg, 1.11 mmol). 

NMR (CDCI3, 8 ppm) : 6.55 (dd, J = 1.9, 3.5 Hz. IH) , 7.16 
(dd, J = 4.1, 5.1 Hz, IH), 7.49 (ddd, J = 1.1, 4.9, 7.6 Hz, 
IH), 7.53 (dd, J = 1.1, 1.9 Hz. IH) , 7.66 (d, J = 5.1 Hz, 
IH), 7.74 (dd, J = 1.1, 3.5 Hz, IH) , 7.89 (ddd, J = 1.6, 
7.6, 7.6 Hz, IH), 7.92 (d, J = 4.1 Hz, IH) , 8.19 (ddd, J = 
0.8, 1.1, 7.6 Hz, IH), 8.75 (ddd, J = 0.8, 1.6, 4.9 Hz, 
IH). 

APCIMS m/z: [M+H]* 382. 

m.p.: 197-199°C. 
[Example 242] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl)thiazol-2- 
yl]isoxazole-5-carboxamide (Compound 242) 

In a manner similar to that in Example 188 , by using 
5-isoxazolecarbonyl chloride (0.240 mg, 1.89 mmol) in 
place of acetyl chloride, the entitled Compound 242 (333 
mg, 82 %) was obtained as a brown solid from Compound 186 
(300 mg, 1.11 mmol). 

^H NMR (DMSO-ds, 8 ppm) : 6.64 (dd, J = 1.9, 3.5 Hz, IH) , 

7.46 (d, J - 3.5 Hz, IH), 7.61 (d, J = 1.9 Hz, IH) , 7.69 

(ddd, J - 2.4, 4.9, 6.5 Hz, IH) , 7.72 (d, J =1.9 Hz, IH) , 

8.05-8.15 (m, 2H) , 8.72 (d, J = 4.9 Hz. IH) , 8.88 (d. J = 

1.9 Hz. IH) . 

APCIMS m/z: [M+H]* 367. 

m.p.: 223-230''C. 
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[Example 243 ] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -5- 
methylisoxazole-3-caxboxam±de (Compound 243) 

In a manner similar to that in Example 187, by using 
5 5-methylisoxazole-3-carboxylic acid (281 mg, 2.22 mmol) in 
place of isonicotinic acid, the entitled Compound 243 (277 
mg, 66 %) was obtained as a pale yellow solid from 
Compound 186 (300 mg, 1.11 mmol). 

NMR (DMSO-de, 8 ppm) : 2.53 (s, 3H), 6.63 (dd, J = 1.6, 

10 3.5 Hz, IH), 6.90 (s, IH) , 7.42 (dd, J = 0.5, 3.5 Hz, IH) , 
7.65-7.74 (m, IH), 7.72 (dd, J = 0.5, 1.6 Hz, IH), 8.04- 
8.13 (m, 2H), 8.68-8.74 (m, IH) , 13.47 (br s, IH) . 
APCIMS m/z: [M+H]* 381. 
m.p.: 209-213°C. 

15 [Example 244] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl)thiazol-2-yl] - 
l,2,3-benzothiadiazole-5-carboxamide (Compound 244) 

In a manner similar to that in Example 187, by using 
l,2,3-benzothiadiazole-5-carboxylic acid (399 mg, 2.22 

20 mmol) in place of isonicotinic acid, the entitled Compound 
244 (400 mg, 83 %) was obtained as a pale yellow solid 
from Compound 186 (300 mg, 1.11 mmol). 

^H NMR (DMSO-de, 6 ppm): 6.65 (dd, J = 1.6, 3.2 Hz, IH) , 
7.48 (dd, J = 0.5, 3.2 Hz, IH) , 7.66-7.73 (m, IH) , 7.74 
25 (dd, J =0.5, 1.6 Hz, IH) , 8.05-8.15 (m, 2H), 8.47 (dd, J 
= 1.6, 8.6 Hz, IH), 8.60 (dd, J = 0.8, 8.6 Hz, IH) , 8.72- 
8.77 (m, IH), 9.56 (dd, J = 0.8, 1.6 Hz, IH), 13.58 (br s, 
IH). 

APCIMS m/z: [M+H]* 434. 
30 m.p.: 213-218*'C. 
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[Example 245] 

N- [4- ( 2-Furyl) -5- (pyridin-2-ylcarbonyl) tliiazol-2-yl] -1- 
methyl-lH-benzotriazole-6-carboxamide (Compound 245) 

In a manner similar to that in Example 187, by using 
5 1 -methyl -IH-benzotriazole- 6 -carboxylic acid (392 mg, 2.22 
mmol) in place of isonicotinic acid, the entitled Compound 
245 (574 mg, 100 %) was obtained as a pale yellow solid 
from Compound 186 (300 mg, 1.11 mmol). 

NMR (DMSO-de, 6 ppm) : 4.37 (s, 3H) , 6.64 (dd, J = 1.6, 

10 3.5 Hz, IH), 7.46 (d, J = 3.5 Hz, IH) , 7.65-7.74 (m, IH) , 
7-72 (d, J = 1.6 Hz, IH), 8-03 (d, J = 8.6 Hz, IH) , 8.07- 
8.13 (m, 2H), 8.29 (dd, J = 1-4, 8.6 Hz, IH) , 8-70-8.75 (m, 
IH), 8.97 (d, J = 1.4 Hz, IH) , 13.38 (br s, IH) . 
APCIMS m/z: [M+H]* 431. 

15 m.p.: 230-23l''C. 
[Example 246] 

N- [ 4- ( 2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -2- ( 1- 
hydroxyethyl ) - 1-benzof uran- 5-carboxamide ( Compound 246 ) 

In a manner similar to that in Example 187, by using 

20 2- (1-hydroxyethyl)- 1-benzof uran- 5 -carboxylic acid (304 mg, 
1.48 mmol) obtained according to the method described in 
Tetrahedron Letters, Vol. 38, p. 2311, 1997, in place of 
isonicotinic acid, the entitled Compound 246 (303 mg, 
89 %) was obtained as a pale yellow solid from Compound 

25 186 (200 mg, 0.740 mmol). 

^H NMR (DMSO-de, 8 ppm): 1.50 (d, J = 6.6 Hz, 3H) , 4.89 (dq, 
J = 5.3, 6.6 Hz, IH), 5.63 (d, J = 5.3 Hz, IH) , 6.64 (dd, 
J = 1.6, 3.2 Hz, IH), 6.88 (s, IH) , 7.45 (d, J = 3.2 Hz, 
IH), 7.65-7.75 (m, IH) , 7.72 (d, J = 7.8 Hz, IH) , 7.72 (d, 

30 J = 1.6 Hz, IH), 8.07-8.14 (m, 2H) , 8.11 (dd, J = 1.6, 7.8 
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Hz, IH), 8.49 (d, J = 1.6 Hz, IH) , 8.70-8.75 (m, IH) , 
13.19 (br s, IH) . 
APCIMS m/z: [M+Hl* 460. 
m.p. : 246-249°C. 
[Example 247] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - ( pyridln- 2 -ylcarbonyl ) thiazol- 2 -yl ] - 2 - ( 1 - 
hydroxy- 1 -methylethyl )- 1 -benzofuran- 5 - carboxamlde 

(Compound 247) 

In a manner similar to that in Example 187, by using 
2 - ( 1 -hydroxy- 1 -methylethyl ) - 1 -benzofuran - 5 - carboxylic acid 
(260 mg, 1.16 mmol) obtained according to the method 
described in Tetrahedron Letters, Vol. 38, p. 2311, 1997, 
in place of isonicotinic acid, the entitled Compound 247 
(274 mg, 100 %) was obtained as a jpale yellow solid from 
Compound 186 (157 mg, 0.580 mmol). 

^H NMR (DMSO-de, 8 ppm): 1.55 (s, 6H) , 5.52 (br s, IH) , 
6.64 (dd, J = 1.6, 3.2 Hz, IH) , 6.84 (s, IH) , 7.45 (d, J = 
3.2 Hz, IH), 7.65-7.75 (m, IH) , 7.71 (d, J = 8.9 Hz, IH) , 
7-72 (d, J = 1.6 Hz, IH), 8.04-8.12 (m, 2H) , 8.09 (dd, J = 
1.4, 8.9 Hz, IH), 8.48 (d, J = 1.4 Hz, IH) , 8.69-8.74 (m, 
IH) , 13.19 (br s, IH) . 
APCIMS m/z: [M+H]* 474. 
m.p.: 230-231°C. 
[Example 248] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin - 2 -ylcarbonyl ) thiazol - 2 - 
yl ] f uro [ 2 , 3 - b ] pyridine - 5 - carboxamide ( Compound 248) 

In a manner similar to that in Example 187, by using 
furo[ 2 , 3-b]pyridine- 5- carboxylic acid (178 mg, 1.08 mmol) 
obtained according to the method described in Tetrahedron 
Letters, Vol. 35, p. 9355, 1994, in place of isonicotinic 



300 



acid, the entitled Compound 248 (209 mg, 93 %) was 
obtained as a pale yellow solid from Compound 186 (200 mg, 
0 . 540 mmol) . . 

NMR (DMSO-de, 8 ppm) : 6.65 (dd, J = 1.9, 3.5 Hz, IH) , 
5 7.21 (d, J = 2.4 Hz, IH) , 7.47 (d, J = 3.5 Hz, IH) , 7.65- 
7.75 (m, IH), 7.73 (d, J = 1.9 Hz, IH) , 8.05-8.14 (m, 2H) , 
8.28 (d, J = 2.4 Hz, IH) , 8.70-8.76 (m, IH) , 8.89 (d, J = 
1.9 Hz, IH), 9.07 (d, J = 1.9 Hz, IH) . 
APCIMS m/z: [M+H]"" 417. 
10 m.p.: 234-235°C. 
[Example 249] 

Methyl N- [ 4 - ( 2 - f uryl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 - 
yl] carbamate (Compound 249) 

In a manner similar to that in Example 188, by using 
15 methyl chlorof ormate (0.450 mL, 5.67 mmol) in place of 
acetyl chloride, the entitled Compound 249 (157 mg, 43 %) 
was obtained as a paile yellow solid from Compound 186 (300 
mg, 1. 11 mmol) . 

^H NMR (CDCI3, 8 ppm): 3.85 (s, 3H) , 6.56 (dd, J = 1.6, 3.2 
20 Hz, IH), 7.44-7.53 (m, 2H) , 7.82-7.93 (m, 2H) , 8.19 (d, J 
= 7.8 Hz, IH), 8.71 (d, J = 4.5 Hz, IH) , 8.98 (br s, IH) . 
APCIMS m/z: [M+H]* 330. 
[Example 250] 

Ethyl N- [4- (2-furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2- 

25 yl] carbamate (Compound 250) 

In a manner similar to that in Example 188, by using 
ethyl chlorof ormate (0.360 mL> 3.78 mmol) in place of 
acetyl chloride, the entitled Compound 250 (248 mg, 65 %) 
was obtained as a pale yellow solid from Compound 186 (300 

30 mg, 1.11 mmol). 
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NMR (CDCI3, 6 ppm): 1.30 (t. J = 7.0 Hz, 3H) , 4.28 (q, J 
= 7.0 Hz, 2H), 6.55 (dd, J = 1.9, 3.5 Hz, IH) , 7.48 (ddd. 
J = 0.8, 4.6, 7.6 Hz, IH) , 7.51 (dd, J = 0.8, 1.9 Hz, IH) , 
7.85 (dd, J = 0.8, 3.5 Hz, IH) , 7.89 (ddd, J = 1.9, 7.6, 
7.8 Hz, IH), 8.19 (ddd, J = 0.8, 0.8, 7,8 Hz, IH) , 8.71 
(ddd, J = 0.8, 1.9, 4.6 Hz. IH) . 9.24 (br s, IH) . 
APCIMS m/z: [M+H]* 344. 
m.p.: 158-159°C. 
[Example 251] 

Cyclobutyl N- [ 4 - ( 2 - f uryl ) - 5 - ( pyrldin- 2 -ylcarbonyl ) thlazol- 
2-yl]caxbamate (Compound 251) 

Compound y (249 mg., 0.839 mmol) obtained in 
Reference Example 25 was suspended in THF (4 mL) , and 
cyclobutauiol (0.328 mL, 4.20 mmol) was added thereto, 
followed by stirring for 30 minutes. The reaction mixture 
was concentrated under reduced pressure, and the resulting 
residue was purified through silica gel column 
chromatography ( hexane : ethyl acetate = 2:1) to afford the 
entitled Compound 251 (137 mg, 44 %) as a pale yellow 
solid. 

^H NMR (CDCI3, 8 ppm): 1.54-1.90 (m, 2H) , 2.04-2.22 (m, 2H) , 
2.32-2.46 (m, 2H) , 5.01-5.15 (m, IH) , 6.57 (dd, J = 1.8, 
3.5 Hz, IH), 7.49 (ddd, J = 1.0, 4.8, 7.6 Hz, IH) , 7.54 (d. 
J = i.8 Hz, IH), 7.90 (ddd, J = 1.6, 7.6, 7.9 Hz, IH) , 
7.91 (d, J = 3.5 Hz, IH), 8.19 (ddd, J = 0.9. 1.0, 7.9 Hz, 
IH). 8.72 (ddd, J = 0 . 9 , 1 . 6 , 4 . 8 Hz , IH) . 
APCIMS m/z: [M+H]* 370. 
m.p.: 152-153''C. 
[Example 252] 

Cyclopentyl N- [ 4- ( 2-f uryl) -5- (pyridin-2- 



302 



ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 252) 

In a manner similar to that in Example 251, by using 
cyclopentanol (0.305 mL, 3.37 mmol) in place of 
cyclobutanol, the entitled Compound 252 (87.3 mg, 23 %) 
was obtained as a pale yellow solid from Compound y (200 
mg, 0.670 mmol) obtained in Reference Example 25. 

NMR (CDCI3, 6 ppm) : 1.55-2.01 (m, 8H) , 5.25-5.35 (m, IH) , 

6.57 (dd, J = 1.6, 3.5 Hz, IH) , 7.49 (ddd, J = 1.2, 4.6, 
7.4 Hz, IH), 7.54 (dd, J = 0.7, 1 . 6 Hz , IH) , 7.90 (ddd, J 
= 1.7, 7.4, 7.9 Hz, IH), 7.90 (dd, J = 0.7, 3.5 Hz, IH) , 
8.19 (ddd, J = 1.0,. 1.2, 7.9 Hz, IH) , 8.72 (ddd, J = 1.0, 
1.7, 4.6 Hz, IH) . 

APCIMS m/z: [M+H]* 384. 
m.p.: 162-163°C. 
[Example 253] 

4 - Te tr ahydr opyr any 1 N - [ 4 - ( 2 - f ury 1 ) - 5 - ( pyr idin - 2 - 

ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 253) 

In a manner similar to that in Example 251, by using 
tetrcQiydropyran-4-ol (0.321 mL, 3.37 mmol) in place of 
cyclobutanol , the entitled Compound 253 (52.0 mg, 19 %) 
was obtained as a pale yellow solid from Compound y (200 
mg, 0.670 mmol) obtained in Reference Example 25. 
^H NMR (CDCI3, 8 ppm) : 1.71-1.86 (m, 2H) , 1.97-2.09 (m, 2H) , 
3.51-3.62 (m 2H) , 3.89-4.00 (m, 2H) , 5.01-5.12 (m, IH) , 

6.58 (dd, J = 1,8, 3.5 Hz, IH) , 7.50 (ddd, J = 1.3, 4.8, 
7.6 Hz, IH), 7.56 (dd, J = 0.7, 1.8 Hz, IH) , 7.91 (d, J = 
0.7, 3.5 Hz, IH), 7.92 (ddd, J = 1.7, 7.6, 7.9 Hz, IH), 
8.21 (ddd, J = 0.8, 1.3, 7-9 Hz, IH) , 8.72 (ddd, J = 0.8, 
1.7, 4.8 Hz, IH) . 

APCIMS m/z: [M+H]* 4Q0. 



303 



m.p.: 144-145^'C. 
[Example 254] 

1 -Me thylpiper ±din -4-yl N-[4-{2- f uryl ) - 5 - ( pyr idin - 2 - 

ylcarbonyl)thiazol-2-yl] carbamate (Compound 254) 

In a manner similar to that in Example 251^ by using 

1- methylpiperidin-4-ol (581 mg, 5.05 mmol) in place of 
cyclobutanol , the entitled Compound 254 (167 mg, 40 %) was 
obtained as a pale yellow solid from Compound y (300 mg, 
1.01 mmol) obtained in Reference Example 25. 

NMR (DMSO-de, 6 ppm) : 1 . 59- 1 . 74 (m, 2H) , 1.87-1.99 (m, 
2H), 2.11-2.25 (m, 2H), 2.19 (s, 3H) , 2.59-2.70 (m, 2H) , 
4.70-4.81 (m, IH) , 6.61 (dd, J = 1.6, 3.2 Hz, IH) , 7.41 
(dd, J = 0.5, 3.2 Hz, IH) , 7.60-7.70 (m, IH) , 7.68 (dd, J 
= 0.5, 1.6 Hz, IH), 8.03-8.08 (m, 2H) , 8.64-8.69 (m, IH) . 
APCIMS m/z: [M+H]* 413. 
m.p.: 222-225''C. 
[Example 255] ^ 

2 -Fluoro- 1 - ( f luoromethyl ) etliyl N- [ 4 - ( 2 - fury 1 ) - 5 - (pyridin- 

2 - ylcarbonyl )tliiazol- 2 -yl] carbamate (Compound 255) 

In a manner similar to tliat in Example 251, by using 
l,3-difluoropropan-2-ol (0.322 mL, 4.21 mmol) in place of 
cyclobutanol, the entitled Compound 255 (93.2 mg, 28 %) 
was obtained as a pale yellow solid from Compound y (250 
mg, 0.841 mmol) obtained in Reference Example 25. 
^H NMR (CDCI3, 8 ppm): 4.56-4.61 (m, 2H) , 4.73-4.79 (m, 2H) , 
5.21-5.43 (m, IH) , 6.58 (dd, J = 1.8, 3.6 Hz, IH) , 7.51 
(ddd, J = 1-3, 4.8, 7.6 Hz, IH) , 7.56 (dd, J = 0.7, 1.8 Hz, 
IH), 7.90 (ddd, J = 1.5, 7.6, 8.1 Hz, IH), 7.90 (dd, J = 
0.7, 3.6 Hz, IH), 8.22 (ddd, J = 0.8, 1.3, 8.1 Hz, IH) , 
8.73 (ddd, J = 0.8, 1.5, 4 . 8 Hz , IH) . 
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APCIMS m/z: [M+H]* 394. 
m.p.: 158-159°C. 
[Example 256] 

N - [ 4 - ( 2 - Furyl ) - 5 - { pyr idln - 2 -y Icarbonyl ) tlilaz ol - 2 - 
5 yl]morpliol±ne-4-car'boxain±cle (Compound 256) 

Compound 186 (100 mg, 0.369 mmol) was suspended ±n 
dlchlorometliane (3.7 mL), and carbonyldllmidazole (89.7 mg, 
554 mmol) was added thereto at room temperature, followed 
by stirring for 12 hours at room temperature. The 

10 reaction mixture was concentrated under reduced pressure, 
and the resulting residue was dissolved in THF (3.7 mL). 
Morpholine (0.0484 mL, 554 mmol) was added to the 
resulting solution, followed by stirring for 2 hours at 
room temperature. Water was added to the reaction mixture, 

15 followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 

20 silica gel column chromatography (chloroform: methanol = 
20:1) to afford the entitled Compound 256 (93.9 mg, 66 %) 
as a pale yellow solid. 

NMR (CDCI3, 6 ppm): 3.51-3.59 (m, 4H) , 3.68-3.75 (m, 4H) , 
6.58 (dd, J = 1.8, 3.6 Hz, IH) , 7.48 (ddd, J = 1.2, 4.8, 

25 7.6 Hz, IH), 7.55 (d, J = 1.8 Hz, IH) , 7.89 (ddd, J = 1.7, 
7.6, 7.9 Hz, IH), 7.96 (d, J = 3.6 Hz, IH) , 8.18 (ddd, J = 
0.8, 1.2, 7-9 Hz, IH), 8.74 (ddd, J = 0.8, 1.7, 4,8 Hz, 
IH). 

APCIMS m/z: [M+H]"" 385. 
30 m.p.: 144-145°C. 
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[Example 257] 

N- [ 4- ( 2-Furyl) -5- (pyridin-2-ylcarbonyl) th±azol-2- 
yl]piper±d±ne-l-carboxam±de (Compound 257) 

Compound y (130 mg,. 0.437 mmol) obtained in 
5 Reference Example 25 was suspended In THF (4.4 mL), and 
plperldlne (64.9 mL, 0.656 mmol) was added thereto, 
followed by stirring at room temperature for 20 hours. 
Water was added to the reaction mixture, followed by 
extraction with ethyl acetate. The organic layer was 

10 washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane : ethyl acetate = 1:1) to 

15 afford the entitled Compound 257 (66.5 mg, 40 %) as a pale 
yellow solid. 

NMR (CDCI3, 6 ppm) : 1.57-1.71 (m, 6H) , 3.48-3.56 (m, 4H) , 
6.57 (dd, J = 1.7, 3.5 Hz, IH) , 7.46 (ddd, J = 1.0, 4.6, 
7.6 Hz, IH), 7.55 (d, J = 1.7 Hz, IH) , 7.88 (ddd, J = 1.7, 
20 7.6, 7.9 Hz, IH), 7.94 (d, J = 3.5 Hz, IH) , 8.17 (ddd, J = 
1.0, 1.1, 7.9 Hz, IH), 8.73 (ddd, J = 1.1, 1.7, 4.6 Hz, 
IH). 

APCIMS m/z: [M+H]'' 383. 

m.p.: 182-185*'C. 
25 [Example 258] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol - 2 -yl ] -N ' - 

isopropylurea (Compound 258) 

In a manner similar to that in Example 257, by using 

isopropylamine (0.0900 mL, 1.01 mmol) in place of 
30 piperidine, the entitled Compound 258 (134 mg, 56 %) was 
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obtained as a pale yellow solid from Compound y (200 mg, 
0.670 mmol) obtained in Reference Example 25. 

NMR (DMSO-de, 6 ppm) : 1.51 (d, J = 6.5 Hz, 3H) , 3.30 (d, 
J = 6.5 Hz. 3H), 3.75-3.87 (m, IH) , 6.50 (br d, J = 7.3 Hz, 
5 IH), 6.58 (dd, J = 1.9, 3.5 Hz, IH) , 7.37 (dd, J = 0.8, 
3.5 Hz. IH). 7.59-7.66 (m, IH), 7.63 (dd, J =0.8, 1.9 Hz. 
IH). 7.99-8.08 (m, 2H) , 8.62-8.66 (m, IH) , 10.90 (br s, 
IH). 

APCIMS m/z: [M+H]* 357. 
10 m.p. : 182-186°C. 
[Example 259] 

N - 1 er t - Buty 1 - N • - [ 4 - ( 2 - f ury 1 ) - 5 - pyr idin - 2 - 

ylcarbonyl) thiazol-2-yl]urea (Compound 259) 

In a manner similar to that in Example 257, by using 
15 tert-butylamine (0.130 mL. 1.26 mmol) in place of 

piperidine, the entitled Compound 259 (187 mg. 46 %) was 

obtained as a pale yellow solid from Compound y (250 mg. 

0.840 mmol) obtained in Reference Example 25. 

^H NMR (DMSO-d6, 8 Ppm) : 1.33 (s, 9H) , 6.49 (br s, IH) , 
20 6.59 (dd, J = 1.9, 3.5 Hz, IH) , 7.40 (dd, J = 0.8, 3.5 Hz, 

IH), 7.59-7.62 (m, IH) , 7.65 (dd, J = 0.8, 1.9 Hz, IH) , 

8.00-8.09 (m, 2H) , 8.65-8.69 (m, IH) , 10.71 (br s, IH) . 

APCIMS m/z: [M+H]* 371. 

m.p. : 123-124°C. 
25 [Example 260] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yll -N' - 

( 2 -methoxyethyl ) urea (Compound 260) 

In a manner similar to that in Example 257. by using 

2-methoxyethylamine (0.0790 mL. 1.01 mmol) in place of 
30 piperidine, the entitled Compound 260 (142 mg, 57 %) was. 
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obtained as a pale yellow solid from Compound y (200 mg, 

0.670 mmol) obtained in Reference Example 25. 

NMR (DMSO-de. 8 ppm) : 3-27-3.38 (m, 2H) , 3.29 (s, 3H) , 

3.42 (t, J = 4.9 Hz, 2H), 6.59 (dd, J = 1.9, 3.5 Hz, IH) , 
5 6.74 (t, J = 5.4 Hz, IH) , 7.38 (dd, J = 0.5, 3.5 Hz, IH) , 

7.59-7.66 (m, IH) , 7.63 (dd, J = 0.5, 1.9 Hz, IH) , 8.00- 

8.09 (m, 2H), 8.01-8.07 (m, IH) , 11.09 (br s, IH) . 

APCIMS m/z: [M+H]* 373. 

m.p. : 150-151°C. 
10 [Example 261] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 -yl ] -N ' - 

(3-methoxypropyl)urea (Compound 261) 

In a manner similar to that in Example 257, by using 

3-methoxypropylamine (0.102 mL, 1.01 mmol) in place of 
15 piperidine, the entitled Compound 261 (145 mg, 56 %) was 

obtained as a pale yellow solid from Compound y (200 mg, 

0.670 mmol) obtained in Reference Example 25. 

^H NMR (DMSO-ds, 8 ppm): 1.65-1.76 (m, 2H) , 3.17-3.26 (m, 

2H), 3.25 (s, 3H), 3.37 (t; J = 6.2 Hz, 2H) , 6.58 (dd, J = 
20 1.6, 3.2 Hz, IH), 6.67 (t, J = 6.3 Hz, IH) , 7.38 (dd, J = 

0.8, 3.2 Hz, IH), 7.59-7.66 (m, IH) , 7.63 (dd, J = 0.8, 

1.6 Hz, IH), 7.99-8.08 (m 2H) , 8.62-8.66 (m, IH) , 11.18 

(br s, IH) . 

APCIMS m/z: [M+H]* 387. 
25 m.p. : 169-170*'C. 
[Example 262] 

2 -Chloro-N- [ 4 - ( 2 - f uryl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol - 2 - 
yl]acet amide (Compound 262) 

Compound 186 (0.900 g, 2.42 mmol) was dissolved in 
30 THF (10 mL), and N,N-dimethylaminopyridine (29.6 mg, 0.242 
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mmol), triethylamlne (0.740 mL, 5-32 mmol) and 
chloroacetyl chloride (0-390 mL, 4.84 mmol) were added 
thereto under ice-cooling, followed by stirring at room 
temperature for 2 hours. Further, triethylamlne (0.740 mL, 
5 5-32 mmol) and chloroacetyl chloride (0-390 mL, 4.84 mmol) 
were added to the reaction mixture under ice -cooling, 
followed by stirring for 1 hour at room temperature. 
Water and a saturated aqueous solution of sodium 
hydrogencarbonate were added to the reaction mixture, and 
10 the precipitated solid was collected by filtration. The 
resulting solid was purified through silica gel column 
chromatography (hexane: ethyl acetate =2:1) to afford the 
entitled Compound 262 (0.810 g, 96 %) as pale yellow 
crystals . 

15 NMR (CDCla, 8 ppm) : 4.30 (s, 2H) , 6.57 (dd, J = 1.6, 3.5 

Hz, IH), 7.49 (ddd, J =1-1, 4.6, 7-6 Hz, IH) , 7.55 (dd, J 
= 0,8, 1.6 Hz, IH), 7.85 (dd, J = 0.8, 3.5 Hz, IH) , 7.89 
(ddd, J = 1.9, 7.6, 8.1 Hz, IH) , 8.19 (ddd, J = 1.0, 1.1, 
8.1 Hz, IH), 8.72 (ddd, J = 1.0, 1.9, 4.6 Hz, IH), 10.10 

20 (br s, IH) . 

APCIMS m/z: [^^CIM+H]* 348, [^"'CIM+H]* 350. 
m.p.: 184-185°C. 
[Example 263] 

2 - Br omo - N - [ 4 - ( 2 - f ury 1 ) - 5 - ( pyr idin - 2 - y Icarbony 1 ) t hiaz o 1 - 2 - 

25 yl] ace t amide (Compound 263) 

In a manner similar to that in Example 262, by using 
bromoacetyl bromide in place of chloroacetyl chloride, the 
entitled Compound 263 (230 mg, 72 %) was obtained as a 
pale yellow solid from Compound 186 (300 mg, 1.11 mmol). 

30 ^H NMR (CDCI3, 6 ppm): 4.05 (s, 2H) , 6.56 (dd, J =1.6, 3.5 
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Hz, IH), 7,46 (ddd, J = 1.4, 4.6, 7.6 Hz, IH) , 7.52 (dd, J 
= 0.8, 1.6 Hz, IH), 7.78 (dd, J = 0.8, 3-5 Hz, IH) , 7.89 
(ddd, J = 1.9, 7. 6, 7-8 Hz, IH) , 8.17 (ddd, J = 0.8, 1.4, 
7.8 Hz, IH), 8.71 (ddd, J = 0.8, 1.6, 4.6 Hz, IH) . 
5 [Example 264] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 2 -ylcarbonyl ) thiazol- 2 - 
yl]morpholinoacet amide (Compound 264) 

Compound 263 (196 mg, 0.49 mmol) was dissolved in 
THF (3.3 mL ) , morpholine (0.128 mL , 1.47 mmol ) was added 

10 thereto, followed by stirring at room temperature for 1 
hour. The reaction mixture was concentrated under reduced 
pressure, and the resulting residue was recrystallized 
from a mixed solvent (5:1) of hexane and acetone to afford 
the entitled Compound 264 (139 mg, 71 %) as a pale yellow 

15 solid - 

^H NMR (DMSO-dfi, 6 ppm) : 2.48-2.62 (m, 4H) , 3.36 (s, 2H) , 
3.58-3.64 (m, 4H), 6.62 (dd, J = 1.9, 3.5 Hz, IH) , 7.41 
(dd, J = 0.8, 3.5 Hz, IH) , 7.63-7.70 (m, IH) , 7.68 (dd, J 
= 0.8, 1.9 Hz, IH), 8.05-8.10 (m, 2H) , 8.66-8-70 (m, IH) . 
20 APCIMS m/z: [M+H]* 399. 

m.p. : ,170-171°C. 
[Example 265] 

2 - ( cis - 2 , 6 -Dimethylmorpholino ) -N- [ 4 - ( 2 -furyl ) - 5 - ( pyridin - 
2-ylcarbonyl) thiazol-2-yl]acetamide (Compound 265) 

25 In a manner similar to that in Example 264, by using 

cis-2,6-dimethylmorpholine in place of morpholine, the 
entitled Compound 265 (361 mg, 98 %) was obtained as pale 
yellow crystals from Compound 262 (300 mg, 0.860 mmol) in 
place of Compound 263. 

30 ^H NMR (DMSO-dfi, 6 ppm): 1.05 (d, J = 6.3 Hz, 6H) , 1.84- 
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1.97 (m, 2H), 2.74-2.82 (m, 2H), 3.34 (s, 2H) , 3.55-3.68 
(m, 2H), 6.61 (dd, J = 1.6, 3.5 Hz, IH) , 7.40 (d, J = 3.5. 
Hz, IH), 7.71-7.79 (m, 2H) , 8.03-8.08 (m, 2H) , 8.64-8.70 
(m, IH). 
5 APCIMS m/z: [M+H]* 427. 
m.p.: 188-191°C. 
[Example 266] 

N- [4- (2-Furyl) -5- {pyridin-2-ylcarbonyl) thiazol-2-yl] -2- (4- 
metllylpiperidino ) acetcunide (Compound 276) 
10 In a manner similar to that In Example 264, by using 

4-methylplperldlne In place of morphollne, the entitled 
Compound 266 (297 mg, 84 %) was obtained as pale yellow 
crystals from Compound 262 (300 mg, 0.860 mmol) in place 
of Compound 263. 

15 ^H NMR (DMSO-de, 8 ppm) : 0.90 (d, J = 6.1 Hz, 3H) , 1.10- 
1.41 (m, 3H), 1.52-1.63 (m, 2H), 2.13-2.24 (m, 2H) , 2.80- 
2.90 (m, 2H), 3.33 (s, 2H) , 6.62 (dd, J = 1.6, 3.5 Hz, IH) , 
7.41 (d, J =3.5 Hz, IH), 7.63-7.71 (m, 2H) , 8.02-8.11 (m, 
2H), 8.66-8.70 (m, IH) . 

20 APCIMS m/z: [M+H]* 411. 

m.p.: 104-106''C. 
[Example 267] 

N - [ 4 - ( 2 - Fury 1 ) - 5 - ( pyr idln - 2 - y Icarbony 1 ) thiaz ol -2-yl]-2-(4- 
methoxypiperldino ) acetamide hydrochloride ( Compound 267) 

25 In a manner similar to that in Example 264, by using 

4-methoxypiperidine (0.280 mL, 2.28 mmol) in place of 
morphollne, a free form of the entitled Compound (299 mg, 
92 %) was obtained as pale yellow cirystals from Compound 
263 (300 mg, 0.760 mmol). The resulting free form (227 mg, 

30 0.531 mmol) was dissolved in ethanol (2.3 mL), a 4 mol/L 
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solution of hydrogen chloride (0.15 mL, 0.584 iranol) in 
ethyl . acetate was added thereto, followed by stirring at 
room temperature for 30 minutes- The precipitated solid 
was collected by filtration to afford the entitled 
5 Compound 267 (187 mg, 76 %) as pale yellow crystals - 

NMR (DMSO-d6, 6 ppm) : 1.62-2.24 (m, 4H) , 3.13-3.68 (m, 
8H), 4.33 (s, 2H), 6.65 (dd, J = 1.6, 3.5 Hz, IH), 7.47 (d, 
J = 3.5 Hz, IH), 7.66-7.74 (m, IH) , 7.73 (d, J = 1.6 Hz, 
IH), 8.05-8.15 (m, 2H) , 8.68-8.73 (m, IH) . 
10 APCIMS m/z: [M+H]* 427. 

m.p.: 22Q-232®C (decomposition) 
[Example 268] 

2 - [ 3 - ( N , N- Die thylcarbamoyl) piperidino ] -N- [ 4 - ( 2 - f uryl ) - 5 - 

( pyridin- 2 -ylcarbonyl ) thiazol - 2 -yl ] acetamide hydrochloride 
15 (Compound 268) 

In a manner similar to that in Example 264, by using 

3- (N,N-diethylcarbamoyl)piperidine in place of morpholine, 
a free form of the entitled Compound (426 mg, 100 %) was 
obtained as pale yellow crystals from Compound 262 (300 mg, 

20 0.860 mmol) in place of Compound 263. The resulting free 
form (341 mg, 0.688 mmol) was dissolved in ethanol (3.4 
mL), a 4 mol/L solution of hydrogen chloride (0.19 mL, 
0.757 mmol) in ethyl acetate was added thereto, followed 
by stirring at room temperature for 12 hours. The 

25 precipitated solid was collected by filtration to afford 
the entitled Compound 268 (267 mg, 73 %) as pale yellow 
crystals . 

^H NMR (DMSO-de, 6 ppm) : 1.06 (t, J = 7.0 Hz, 3H) , 1.17 (t, 
J = 6.8 Hz, 3H), 1.43-2.15 (m, 4H) , 3.08-3.83 (m, 9H) , 
30 4.36 (s, 2H), 6.65 (dd, J = 1.9, 3.5 Hz, IH) , 7.48 (d, J 
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3.5 Hz, IH), l.ee-1.11 (m, 2H) , 8.05-8.15 (m, 2H) , 8.70- 
8.76 (m, IH) . / 
APCIMS m/z: [M+H1* 496. 
m.p.: 180-185^C. 
5 [Example 269] 

2- { 1 , 4-Dioxa-8-azaspiro[ 4 , 5 ] decan-8-yl) -N- [4- ( 2-f uryl) -5- 
{pyridin-2-ylcarbonyl) tlilazol-2-yl]acetam±de (Compound 
269) 

In a manner similar to that in Example 264, by using 
10 l,4-dioxa-8-a2aspiro[4.5]decane in place of morpholine, 

the entitled. Compound 269 (284 mg, 73 %) was obtained as , 

pale yellow crystals from Compound 262 (300 mg^ 0.860 

mmol) in place of Compound 263. 

NMR (DMSO-d6> 8 ppm) : 1.62-1.70 (m, 4H) , 2.58-2.66 (m, 
15 4H), 3.39 (s, 2H), 3.86 (s, 4H) , 6.62 (dd, J = 1.6, 3.0 Hz, 

IH), 7.42 (d, J = 3.0 Hz, IH) , 7.64-7.71 (m, 2H) , 8.03- 

8.10 (m, 2HI, 8.67-8.71 (m, IH) . 

APCIMS m/z: [M+H]* 455. 

m.p.: 188-204**C. 
20 [Example 270] . - 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -2- (4- 

piperidinopiperidino) ace t amide (Compound 270) 

In a manner similar to that in Example 264, by using 

4-piperidinopiperidine (0.390 mL, 2.28 mmol) in place of 
25 morpholine, the entitled Compound 270 (362 mg, 99 %) was 

obtained as pale yellow crystals from Compound 263 (300 mg, 

0 . 760 mmol) . 

^H NMR (DMSO-de, 5 ppm): 1.22-2.01 (m, 14H) , 2.16-2.42 (m, 
2H), 2.91-3.12 (m, 3H) , 3.39 (s, 2H) , 6.62 (dd, J = 1.9, 
30 3.5 Hz, IH), 7.41 (d, J = 3.5 Hz, IH) , 7.63-7.71 (m, 2H) , 
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8.05-8.12 (m, 2H) , 8.65-8.70 (m, IH) . 
APCIMS m/z: [M+H]* 480. 
m.p. : 2 14 -2 20*^0 (decomposition) . 
^ [Example 271] 

5 N- [ 4 - ( 2 -Furyl ) - 5 - ( pyrldin- 2 -ylcarbonyl ) thlazol - 2 -yl ] - 2 - ( 4 - 
moiT)hollnoplperldlno)acetamide (Compound 271) 

In a manner similar* to that In Example 264, by using 
4-morpholinopiperidine (391 mg, 2.28 mmol) in place of 
morpholine, the entitled Compound 271 (349 mg, 95 %) was 
10 obtained as pale yellow crystals from Compound 263 (300 mg, 
0 . 760 mmol) - 

NMR (DMSO-dfi, 8 ppm) : 1.35-1.63 (m, 2H) , 1.63-1.90 (m, 
2H), 2.06-2.35 (m, 3H) , 2.35-2.67 (m, IH) , 2.79-3.02 (m, 
2H), 3.22-3.49 (m, 5H) , 3.49-3.73 (m, 4H) , 6.62 (dd, J = 
15 1.6, 3.5 Hz, IH), 7.42 (d, J - 3.5 Hz, IH) , 7.63-7.70 (m, 
2H), 8.03-8.11 (m, 2H) , 8.66-8.70 (m, IH) . 
APCIMS m/z: [M+H]* 482. 
m.p. : 149-150''C. 
[Example 272] 

20 N- [ 4 - ( 2 - Furyl ) - 5 - ( pyrldin - 2 -ylcarbonyl ) thiazol -2-yl]-2-(4- 
methylpiperazin-l-yl)acetamide (Compound 272) 

In a manner similar to that in Example 264, by using 
1-methylpiperazine (0.0960 mg, 0.870 mmol) in place of 
morpholine, the entitled Compound 272 (128 mg, 100 %) was 

25 obtained as pale yellow crystals from Compound 262 (100 mg, 
0.290 mmol) in place of Compound 263. 

^H NMR (DMSO-dfi, & Ppm) : 2.68 (s, 3H) , 2.61-3.24 (m, 8H) , 
3.49 (s, 2H), 6.60-6.64 (m, IH) , 7.40-7.44 (m, IH) , 7.63- 
7.71 (m, 2H), 8.03-8.12 (m, 2H) , 8.65-8.71 (m, IH) . 
30 APCIMS m/z: [M+H]* 412. 
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m.p. : 136-145°C. 
[Example 273] 

2 - ( 4 -Ethylpiperazin- 1 -yl)-N-[4-{2- f uryl ) - 5 - { pyridin- 2 - 
ylcarbonyl)thia2ol-2-yl]acetam±de (Compound 273) 
5 In a manner similar to that In Example 264, by using 

1-ethylpiperazlne (0.330 mg, 2,58 mmol) in place of 
morphollne, the entitled Compound 273 (360 mg, 98 %) was 
obtained as pale yellow crystals from Compound 262 (300 mg, 
0.860 mmol) in place of Compound 263. 

10 NMR (DMSO-dfi, 8 ppm) : 0.99 (t, J = 7.0 Hz, 3H) , 2.32 (q, 

J = 7.0 Hz, 2H), 2.49-2.60 (m, 4H) , 3.21-3.44 (m, 4H) , 
3.34 (s, 2H), 6.61 (dd, J = 1.9, 4,1 Hz, IH) , 7.41 (d, J = 
4.1 Hz, IH), 7.62-7.70 (m, IH) , 7.68 (d, J = 1.9 Hz, IH) , 
8.04-8.10 (m, 2H), 8.66-8.70 (m, IH) . 

15 APCIMS m/z: [M+H]* 426. 

m.p.: 142-144^C. 
[Example 274] 

N - [ 4 - ( 2 - Furyl ) - 5 - ( pyr idin - 2 -y Icarbonyl ) thiaz ol - 2-yl]-2-(4- 
isopropylpiperazln-l-yl)acetamide (Compound 274) 

20 In a manner similar to that in Example 264, by using 

1-isopropylpiperazine (332 mg, 2.58 mmol) in place of 
morpholine, the entitled Compound 274 (316 mg, 84 %) was 
obtained as pale yellow crystals from Compound 262 (300 mg, 
0.860 mmol) in place of Compound 263. 

25 ^H NMR (DMSO-ds, 8 ppm): 0.97 (d, J = 6.5 Hz, 6H) , 2.43- 
2.68 (m, 5H), 3.25-3.36 (m, 4H) , 3.33 (s, 2H) , 6.61 (dd, J 
= 1.9, 3.5 Hz, IH), 7.41 (d, J = 3.5 Hz, IH) , 7.63-7.71 (m, 
2H), 8.04-8.09 (m, 2H) , 8 . 66-8 . 70 (m, IH) . 
APCIMS m/z: [M+H]* 440. 

30 m.p.: 154-155°C. 
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[Example 275] 

2- {4-Acetylpiperazin-l-yl) -N- [ 4- ( 2-f uryl) -5- (pyridin-2- 
ylcarbonyl) thiazol-2-yl]acetainide (Compound 275) 

In a manner similar to that in Example 264, by using 
5 1-acetylpiperazine (332 mg, 2.58 mmol) in place of 
morpholine/ the entitled Compound 275 (335 mg, 89 %) was 
obtained as pale yellow crystals from Compound 262 (300 mg, 
0.860 mmol) in place of Compound 263. 

NMR (DMSO-ds, 6 ppm) : 1.99 (s, 3H) , 2.53-2,61 (m, 2H) , 
10 3.27-3.35 (m, 2H) , 3.40-3.51 (m, 4H) , 3.42 (s, 2H) , 6.62 
(dd, J = 1.9, 3.5 Hz, IH) , 7.43 (d, J = 3.5 Hz, IH) , 7.62- 
7.71 (m, IH), 7.69 (d, J = 1.9 Hz, IH) , 8.05-8.11 (m, 2H) , 
8.67-8.71 (m, IH) - 
APCIMS m/z: [M+H]* 440. 

15 m.p.: 170-171°C. 
[Example 276] 

N- [ 4 - ( 2 - Fury 1 ) - 5 - ( pyr idin - 2 -ylcarbony 1 ) t hiaz ol -2-yl]-2-(4- 
phenylpiperazin-l-yl)acetamide (Compound 276) 

In a manner similar to that in Example 264, by using 
20 1-phenylpiperazine (0.40 mL, 2.58 mmol) in place of 
morpholine, the entitled Compound 276 (320 mg,. 79 %) was 
obtained as pale yellow crystals from Compound 262 (300 mg, 
0.860 mmol) in place of Compound 263. 

^H NMR (DMSO-ds, 6 ppm): 2.66-2.74 (m, 4H) , 3.13-3.21 (m, 
25 4H), 3.43 (s, 2H),. 6.61 (dd, J = 1.9, 3.2 Hz, IH) , 6.78 (t, 

J = 7.6 Hz, IH), 6.94 (d, J = 8.9 Hz, 2H) , 7.21 (dd, J = 

7.6, 8.9 Hz, 2H), 7.40 (d, J = 3.2 Hz, IH) , 7.62-7.69 (m, 

2H), 8.05-8.09 (m, 2H) , 8.66-8.70 (m, IH) . 

APCIMS m/z: [M+H]* 474. ^ 
30 m.p.: 203-204°C. 
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[Example 277] 

N- [ 4 - ( 2-Fu2:yl) --5 - (pyridin-2-ylcarbonyl) thiazol-2-yl] -2 - [ 4- 
(2-pyridyl)piperazin-l-yl]acetam±de (Compound 277) 

In a manner similar to that in Example 264, by using 
5 1 - ( 2 -pyridyl ) piperazine in place of morphoiine , the 
entitled Compound 27? (346 mg, 85 %) was obtained as pale 
yellow crystals from Compound 262 (300 mg, 0.860 mmol) in 
place of Compound 263. 

NMR (DMSO-ds, 6 ppm) : 2.61-2.69 (m, 4H) , 3.43 (s, 2H) , 

10 3.49-3.57 (m, 4H) , 6.60-6.70 (m, 2H) / 6.82 (d, J = 8.9 Hz, 
IH), 7.42 (d, J = 3.5 Hz, IH) , 7.48-7.57 (m, IH) , 7.63- 
7.71 (m, 2H), 8.05-8.13 (m, 3H) , 8 • 67-8 . 72 (m, IH) . 
APCIMS m/z: [M+H]* 475. 
m.p. : 215-218'^C. 

15 [Example 278] 

N- [4-(2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -2- [4- 
( 2 - pyr imidiny 1 ) piper az in - 1 -yl ] ace t amide ( Compound 278) 

Compound 262 (300 mg, 0.860 mmol) was dissolved in 
THF (5.0 mL ) , and 1 - ( 2 -pyrimidinyl ) piperazine (0.370 mL , 

20 2,58 mmol) was added thereto, followed by stirring at room 
temperature for 16 hours. Further, l-(2- 

pyrimidinyl) piperazine (0.370 mL, 2.58 mmol) was added to 
the reaction mixture, followed by stirring at room 
temperature for 2 hours. Water and aqueous saturated 

25 sodium bicarbonate solution were added to the reaction 
mixture, and the precipitated solid was collected by 
filtration. The resulting solid was purified through 
silica gel column chromatography ( hexane : ethyl acetate = 
1:2) to afford the entitled Compound 278 (345 mg, 84 %) as 

30 pale yellow crystals. 
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NMR (DMSO-ds, 6 ppm) : 2.55-2.65 (m, 4H) , 3.43 (s, 2H) , 
3.73-3.82 (m, 4H), 6.62 (t, J = 4 . 9 Hz , IH) , 6.62 (dd, J= 
1.9, 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH) , 7.63-7.70 (m, 
IH), 7.68 (d, J = 1.9 Hz, IH) , 8.05-8.10 (m, 2H) , 8.36 (d, 
5 J = 4.9 Hz, 2H), 8.67-8.71 (m, IH) , 12.60 (bar s, IH) . 
APCIMS m/z: [M+H]* 476. 

m-p.: 199-200''C. 
[Example 279] 

N- [ 4 - ( 2 -Furyl ) - 5 - { pyridln- 2 -ylcarbonyl ) thiazol- 2 -yl ] - 2 - [ 4 - 
10 ( t etreOiydropyran- 4 -yl ) plperazln- 1 -yl ] acetamlde ( Compound 
279) 

In a manner similar to that in Example 264, by. using 
tetrahydropyran-4-ylpiperazine (391 mg, 2.28 mmol) in 
place of morpholine, the entitled Compound 279 (267 mg, 
15 73 %) was obtained as pale yellow crystals from Compound 
263 (300 mg, 0.760 mmol). 

^H NMR (DMSO-de, 8 ppm): 1.28-1.47 (m, 2H) , 1.64-1.76 (m, 
2H), 2.22-2.66 (m, 7H), 3.14-3.42 (in, 6H) , 3.82-3.92 (m, 
2H), 6.62 (dd, J = 1.6, 3.2 Hz, IH), 7.42 (d, J = 3.2 Hz, 
20 IH) , 7.63-7.71 (m, 2H) , 8.02-8.11 (m, 2H) , 8.66-8.70 (m, 
IH). 

APCIMS m/z: [M+H]* 482. 

m.p.: 172-188**C. 
[Example 280] 

25 N- [ 4 - ( 2 -Furyl ) - 5 - ( pyr idin - 2 -ylcarbonyl ) thiazol - 2 -yl ] - 2 - ( 1 - 
methyl- 2 -oxopiperazin- 4 -yl ) acetamide hydrochloride 
(Compound 280) 

In a manner similar to that in Example 264, by using 
1 -methyl- 2 -oxopiperazine in place of morpholine, a free 

30 form of the entitled Compound (307 mg, 95 %) was obtained 
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as pale yellow crystals from Compound 263 (300 mg, 0.760 
mmol) . The resulting free form (250 mg, 0.588 mmol) was 
dissolved in ethanol (2.5 mL), a 4 mol/L solution of 
hydrogen chloride (0.16 mL, 0.647 mmol) in ethyl acetate 
5 was added thereto, followed by stirring at room 
temperature for 30 minutes. The precipitated solid was 
collected by filtration to afford the entitled Compound 
280 (177 mg, 65 %) as pale yellow crystals. 

NMR (DMSO-ds, 8 ppm) : 2.89 (s, 3H) , 3.38-3.69 (m, 4H) , 

10 3.84-3.90 (m, 2H) , 4.22-4.32 (m, 2H) , 6.64 (dd, J = 1.9, 
3.5 Hz, IH), 7.48 (d, J = 3.5 Hz, IH) , 7.65-7.75 (m, 2H) , 
8.05-8.15 (m, 2H) , 8.68-8.73 (m, IH) . 
APCIMS m/z: [M+H]* 426. 
m.p.: 170-188°C. 

15 [Example 281] 

N- [4- (2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazol-2-yl] -2- 
( 1 , 3-thiazolidin-3-yl)acetamide (Compound 281) 

In a manner similar to that in Example 264, by using 
1, 3-thiazolidine in place of morpholine, the entitled 

20 Compound 281 (288 mg, 83 %) was obtained as pale yellow 
crystals from Compound 262 (300 mg, 0.860 mmol) in place 
of Compound 263. 

^H NMR (DMSO-de, 8 ppm): 2.82-2.90 (m, 2H) , 3.07-3.15 (m, 
2H), 3.36-3.48 (m, 2H) , 4.11 (s, 2H) , 6.62 (dd, J = 1.9, 
25 3.5 Hz, IH), 7.42 (d, J = 3.5 Hz, IH) , 7.62-7.72 (m, 2H) , 
8.05-8.12 (m, 2H) , 8.67-8.71 (m, IH) . 
APCIMS m/z: [M+H]* 401. 
m.p. : 153-155°C. 
[Example 282] 

30 N-[4-(2- Fury 1 ) - 5 - ( pyr idin - 2 - y Icarbonyl ) thiazol - 2 -y 1 ] - 2 - 
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thiomorpholinoacetamide (Compound 282) 

In a manner similar to that in Example 264, by using 
thiomorpholine (0.240 mL , 2.58 mmol ) in place of 
morpholine, the entitled Compound 282 (326 mg, 92 %) was 
5 obtained as pale yellow crystals from Compound 262 (300 mg, 
0.860 mmol) in place of Compound 263. 

NMR (DMSO-de, 6 ppm) : 2.60-2.69 (m, 4H) , 2.78-2.86 (m, 
4H), 3.41 (s, 2H), 6.62 (dd, J = 1.9, 3.5 Hz, IH) , 7.42 (d, 
J = 3.5 Hz, IH), 7.62-7.72 (m, 2H) , 8.02-8.10 (m, 2H) , 
10 8.66-8.71 (m, IH) . 

APCIMS m/z: [M+H]* 415. 
m.p,: 148-149*'C. 
[Example 283] 

N- [4- (2-Furyl) -5- ( 6-methoxypyridin^2-ylcarbonyl) thiazol-2- 

15 yl] pyridine- 4 -carbpxamide (Compound 283) . 

2-Bromo-6-methoxypyridine (0.274 mL, 2.23 iranol) was 
dissolved in THF (1 mL), and a 1.58 mol/L solution of n- 
butyllithlum in n-hexane (1.42 mL , 2 . 23 mmol) was added 
thereto in a stream of argon at -78°C, followed by 

20 stirring for 15 minutes at -78''C. A solution of Compound 
98 (2a0 mg, 0.558 mmol) in THF (2 mL) was added dropwise 
to the reaction mixture, followed by stirring at room 
temperature for 1.5 hours. The reaction mixture was 
poured into a saturated aqueous solution of ammonium 

25 chloride, followed by extraction with ethyl acetate. The 
organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 

30 through silica gel column chromatography (hexane: ethyl 
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acetate = 1:9) to afford the entitled Compound 283 (77.0 
mg, 34 %) . 

NMR (DMSO-d6, 6 ppm) : 4.02 (s, 3H) , 6.66 (dd, J = 1.7, 

3.5 Hz, IH), 7.15 (d, J = 8.3 Hz, IH) , 7.51 (d, J =3.5 Hz, 
5 IH), 7.74-7.77 (m, 2H) , 7.98 (dd, J = 8.3, 8.3 Hz, IH) , 

8.03 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H) , 13.49 
(br s, IH) . 

APCIMS m/z: [M+H]* 407. 

m.p.: 247-250°C. 
10 [Example 284] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 6 -methylpyridin- 2 -ylcarbonyl ) thiazol- 2 - 

yl] pyridine- 4 -ccirboxamide (Compound 284) 

In a manner similar to that in Example 283, by using 

2-bromo-6-methylpyridine in place of 2-bromo-6- 
15 methoxypyridine , the entitled Compound 284 (70.0 mg, 32 %) 

was obtained from Compound 98 (200 mg, 0*558 mmol) . 

^H NMR (DMSO-de, 8 ppm): 2.56 (s, 3H) , 6.64 (dd, J = 1.7, 

3.6 Hz, IH), 7.44 (d, J = 3.6 Hz, IH) , 7.52-7.55 (m, IH) , 
7.71 (d, J = 1.7 Hz, IH), 7.89-7.99 (m, 2H) , 8.05 (d, J = 

20 5.9 Hz, 2H), 8.84 (d, J = 5.9 Hz, 2H) , 13.49 (br s, IH) . 
APCIMS m/z: [M+H]* 391. 
m.p.: 238-241^C. 
[Example 285] 

tert -Butyl N- [ 4 - ( 2 - furyl ) - 5 ^ ( 6 -methylpyridin- 2 - 

25 ylcarbonyl) thiazol -2 -yl] carbamate (Compound 285) 

In a manner similar to that in Example 283, by using 
2-bromo-6-methylpyridine in place of 2-bromo-6- 
methoxypyridine , the entitled Compound 285 (765 mg, 99 %) 
was obtained from Compound 134 (707 mg, 2.00 mmol) in 
30 place of Compound 98. ^ 
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NMR (CDCI3, 6 ppm): 1.48 (s, 9H), 2,68 (s, 3H) , 6.54 (dd, 
J = 1.7, 3.3 Hz, IH), 7.31 (d, J = 7.6 Hz, IH) , 7.49 (d, J 
= 1.7 Hz, IH), 7.75 (t, J = 7.6 Hz, IH) , 7.82 (d, J = 3.3 
Hz, IH), 7.95 (d, J = 7.6 Hz, IH) , 9.33 (br s, IH) . 
5 [Example 286] 

2 -Amino - 4 - ( 2 - f uryl ) thlaz ol - 5 - y 1 6 -me thy Ipyr Idln - 2 - yl 

ketone (Compound 286) 

In a manner similar to that in Example 186, by using 
Compound 285 (765 mg, 1.98 mmol) in place of Compound 185, 
10 the entitled Compound 286 (553 mg, 98 %) was obtained. 

^H NMR (DMSO-dfi, 8 ppm): 2.45 (s, 3H) , 6.53 (dd, J = 1.8, 
3.3 Hz, IH), 7.36 (d, J = 3.3 Hz, IH) , 7.39-7.42 (m, IH) , 
7.54 (d, J = 1.8 Hz, IH), 7.73-7.89 (m, 2H) , 8.00 (br s, 
2H) . 

15 [Example 287] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 6 -methylpyridin- 2 -ylcarbonyl ) thiazol- 2 - 
yl ] - 2 -morpholinoacet amide ( Compound 287) 

Compound 286 (150 mg, 0.526 mmol) and triethylamine 
(0.367 mL, 2.63 mmol) were dissolved in THF (4 mL) , and 

20 bromoacetyl bromide (0.206 mL, 2.37 mmol ) was added 
thereto at O^'C, followed by stirring for 1 hour at room' 
temperature. Further, a solution (2 mL) of morpholine 
(0.689 mL, 7.89 mmol) and triethylamine (1.10 mL, 7.89 
mmol) in THF was added thereto at 0°C, followed by 

25 stirring for 1 hour at room temperature. Water was added 
to the reaction mixture, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 

30 distilled away under reduced pressure. The resulting 
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residue was purified through. silica gel column 
chromatography to afford the entitled Compound 287 (150 mg, 
69 %) . 

NMR (DMSO-ds, 8 ppm) : 2.51 (s, 3H) , 2.54 (t^ J = 4.6 Hz, 
5 4H), 3.36 (s, 2H), 3.62 (t, J = 4.6 Hz, 4H) , 6.61 (dd, J = 
1.7, 3.5 Hz, IH), 7.38 (d/ J = 3.5 Hz, IH) , 7.51 (d, J = 
7.6 Hz, IH) , 7.66 (d, J = 1.7 Hz, IH) , 7.85-7.97 (m, 2H) , 
12.5 (br s, IH) . 
APCIMS m/z: [M+H]* 413. 
10 [Example 288] 

N- [ 4 - { 2 -Furyl ) - 5 - ( 6 -methylpyridin- 2 -ylcarbonyl ) thiazol- 2 - 
yl ] - 2 - ( 4 -hydroxypiperidino ) ace t amide ( Compound 288 ) 

In a manner similar to that in Example 287, by using 
4-hydroxypiperidine in place of morpholine, the entitled 
15 Compound 288 (143 mg, 64 %) was obtained from Compound 286 
(150 mg, 0.526 mmol) . 

^H NMR (CDCI3, S ppm): 1.65-1.78 (m, 2H) , 1.95-2.05 (m, 2H) , 
2.41-2.50 (m, 2H) , 2.69 (s, 3H) , 2 . 80-2 . 88 (m, 2H) , 3.29 
(s, 2H), 3.79-3.85 (m, IH) , 6.58 (dd, J = 1.7, 3.5 Hz, IH) , 
20 7.33 (d, J = 7.9 Hz, IH), 7.56 (dd, J = 0.7, 1.7 Hz, IH) , 
7.77 (dd, J = 7.9, 7.9 Hz, IH) , 7.85 (dd, J = 0.7, 3.5 Hz, 
IH), 7.98 (d, J = 7.9 Hz, IH) . 
APCIMS m/z: [M+H]* 427. 
[Example 289] 

25 N- [ 4 - ( 2 -Furyl ) - 5 - ( 6 -methylpyridin - 2 -ylcarbonyl ) thiazol - 2 - 
yl ] - 2 - ( 4 -^methylpiperazin- 1 -yl ) acet amide dihydrochloride 
(Compound 289) 

In a manner similar to that in Example 287, by using 
1-methylpiperazine in place of morpholine, a free form of 

30 the entitled Compound 289 was obtained from Compound 286 
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(150 mg, 0.526 nunol) . The resulting free form was 
dissolved in acetone (3 mL), and an ethyl acetate solution 
of 4 mol/L hydrogen chloride (0.394 iriL, 1.58 mmol) was 
added thereto. The precipitated solid was collected by 
5 filtration to afford the entitled Compound 289 (163 mg, 
62 %) . 

NMR (DMSO-ds, 8 ppm) : 2.52 (s, 3H) > 2.77 (s, 2H) , 2.79 
(s, 3H), 2.93-3.89 (m, 8H) , 6.62 (dd, J = 1.7, 3 . 3 Hz , IH) , 
7.41 (d, J = 3.3 Hz, IH), 7.51-7.54 (m, IH) , 7.68 (d, J = 
10 1.7 Hz, IH), 7.87-7.98 (m, 2H) . 
APCIMS m/z: [M+H]* 426. 
[Example 290] 

2 - ( 4 -Ethylpiperazin- 1 -yl ) -N- [ 4 - ( 2 - f uryl ) - 5 - ( 6 - 
methylpyridin- 2 -ylcarbonyl ) thiazol- 2 -yl ] ace t amide 

15 dihydrochloride (Compound 290) 

In a manner similar to that in Example 287, by using 
1-ethylpiperazine in place of morpholine, a free form of 
the entitled Compound 289 was obtained from Compound 286 
(100 mg, 0.350 mmol). The resulting free form was 

20 dissolved in acetone (3 mL) , and a 4 mol/L solution of 
hydrogen chloride (0.263 mL, 1.05 mmol) in ethyl acetate 
was added thereto. The precipitated solid was collected 
by filtration to afford the entitled Compound 290 (89.0 mg, 
49 %) . 

25 ^H NMR (DMSO-ds, 5 ppm): 1.23-1.28 (m, 3H), 2.52 (s, 3H) , 
3.05-3.81 (m, 12H) , 6.63 (dd, J = 1.8, 3.3 Hz, IH) , 7.41 
(d, J = 3.3 Hz, IH), 7.52^7.54 (m, IH) , 7.68 (d, J = 1.8 
Hz, IH), 7.87-7.98 (m, 2H) . 
APCIMS m/z: [M+H]* 440. 

30 [Example 291] 
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2 - ( 4 - Acetylpiperazin- 1 -yl ) -N- [ 4 - ( 2 - f uryl ) - 5 - ( 6 - 
methylpyridin - 2 -ylcarbonyl ) thiazol - 2 -yl ] acetamide 
(Compound 291) 

In a manner similar to that in Example 287, by using 
5 l-acetylpiperazine in place of morpholine, the entitled 
Compound 291 (136 mg, 86 %) was obtained as pale yellow 
crystals from Compound 286 (100 mg, 0.350 mmol) . 

NMR (CDCI3, 8 ppm) : 2.12 (s, 3H) , 2.70 (s, 3H) , 2.59- 
2.64 (m, 4H), 3.33 (s, 2H) , 3.56-3.74 (m, 4H) , 6.58 (dd. J 
10 = 1.7, 3.5 Hz, IH), 7.34 (d, J = 7.7 Hz, IH) , 7.57 (d, J = 
1.7 Hz, IH), 7.78 (dd, J = 7.7, 7.7 Hz, IH) , 7.88 (d, J = 
3.5 Hz, IH), 7,99 (d, J = 7.7 Hz, IH) , 10.39 (br s, IH). 
APCIMS m/z: [M+H]* 454. 
[Example 292] 

15 N- [ 4- ( 2-Furyl) -5- ( 6-methylpyridin-2-ylcarbonyl) thiazol-2- 
( yl] -2- [4- (2-pyridyl)piperazin-l-yl] acetamide (Compound 
292) 

In a manner similar to that in Example 287, by using 
1- (2-pyridyl)piperazine in place .of morpholine, the 

20 entitled Compound 292 (104 mg, 61 %) was obtained as pale 
yellow crystals from Compound 286 (100 mg, 0.350 mmol). 
^H NMR (DMSO-de, 8 ppm): 2.70 (s, 3H) , 2.74 (t, J = 5.1 Hz, 
4H), 3.36 (s, 2H), 3.66 (t, J = 5.1 Hz, 4H) , 6.57 (dd, J = 
1.7, 3.5 Hz, IH), 6.65-6.68 (m, 2H), 7.34 (d, J = 7.8 Hz, 

25 IH), 7.48-7.54 (m, IH) , 7.55 (d, J = 1.7 Hz, IH) , 7.77 (t, 
J = 7.8 Hz, IH), 7.85 (d, J = 3.5 Hz, IH) , 7.99 (d, J = 
7-8 Hz, IH), 8.20-8.22 (m, IH) , 10.45 (br s, IH) . 
APCIMS m/z: [M+H]* 489. 
[Example 293] 

30 N- [ 4 - ( 2 -Furyl ) - 5 - ( 6 -methylpyridin- 2 -ylcarbonyl ) thiazol- 2 - 



325 



yl ] - 2 - ( 4 -morpholinopiperxdino ) acetamide ( Compound 293 ) 

In a manner similar to that in Example 287, by using 
4 -morpholinopiperidine in place of morpholine, the 
entitled Compound 293,(157 mg, 90 %) was obtained as pale 
yellow crystals from Compound 286 (100 mg, 0,350 mmol) - 

NMR (CDCI3, 6ppm): 1.58-1.87 (m, 5H) , 2.28-2.36 (m, 2H) , 
2.57 (t, J = 4.5 Hz, 4H), 2.69 (s, 3H) , 2.94-2.98 (m, 2H) , 
3.27 (s, 2H), 3.74 (t, J = 4 . 5 Hz , 4H) , 6.57 (dd, J = 1.7, 
3.5 Hz, IH), 7.33 (d, J = 7.8 Hz, IH) , 7.56 (d, J =1.7 Hz, 
IH), 7.77 (dd, J = 7.8, 7.8 Hz, IH) , 7.84 (d, J = 3.5 Hz, 
IH), 7.98 (d, J = 7.8 Hz, IH). 
APCIMS m/z: [M+H]* 496. 
[Example 294] 

N- [ 4- ( 2-Furyl) -5- ( 5-methylpyridin-2-ylcarbonyl) thiazol-2- 
yl]pyridine-4-carboxamide (Compound 294) 

In a manner similar t6 that in Example 283, by using 
2-bromo-5-methylpyridinef in place of 2-bromo-6- 
methoxypyridine, the entitled Compound 294 (128 mg, 59 %) 
was obtained from Compound 98 (200 mg, 0.558 mmol). 
^H NMR (DMSO-de, 8 ppm) : 2.43 (s, 3H) , 6.66 (dd, J = 1.7, 
3.5 Hz, IH), 7.49 (dd, J = 0.7, 3.5 Hz, IH) , 7.76 (dd, J = 
0.7, 1.7 Hz, IH), 7.88-7.92 (m, IH) , 8.03-8.06 (m, 3H) , 
8.59-8.60 (m, IH) , 8.84 (d, J = 6.1 Hz, 2H) • 
APCIMS m/z: [M+H]* 391. 
m.p. : 255-257*'C. 
[Example 295] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 4 -methylpyridin- 2 -ylcarbonyl ) thiazol - 2 - 
yl] pyridine- 4 -carboxamide (Compound 295) 

In a manner similar to that in Example 283, by using 
2-brom6-4-methylpyridine in place of 2-bromo-6- 
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methoxypyridine , the entitled Compound 295 (50.0 mg, 23 %) 
was obtained from Compound 98 (200 mg, 0.558 mmol) . 

NMR (DMSO-de, 8 ppm) : 2.46 (s, 3H) , 6.65 (dd, J = 1.7, 
3.5 Hz, IH), 7.48 (dd, J = 0.7, 3 . 5 Hz , IH) , 7.52 (d, J = 
4.8 Hz, IH), 7.75 (dd, J = 0.7, 1.7 Hz, IH) , 7.96 (s, IH) , 
8.05 (d, J = 6.1 Hz, 2H), 8.59 (d, J = 4.8 Hz, IH) , 8.84 
(d, J = 6.1 Hz, 2H), 13.49 (br s, IH) . 
APCIMS m/z: [M+H]"" 391. 

m.p.: 240-245*'C. 
[Example 296] 

tert -Butyl N- [ 4 - ( 2 -f uryl ) - 5 - [ 1 -hydroxy- 1 - ( 5 - 

methoxypyridin- 2 -yl ) methyl ] thiazol-2 -yl ] carbamate 
(Compound 296) 

In a manner similar to that in Example 92, by using 
Compound z (1.11 g, 8.00 mmol) obtained in Reference 
Example 26 in place of DMF, the entitled Compound 296 (697 
mg, 43 %) was obtained from Compound h (1.38 g, 4.00 mmol). 
^H NMR (CDCI3, 8 ppm): 1.42 (s, 9H) , 3.86 (s, 3H) , 5.29 (d, 
J = 4.3 Hz, IH), 6.48 (dd, J = 1.9, 3.5 Hz, IH) , 6.59 (d, 
J = 4.3 Hz, IH), 6.77 (dd, J = 0.8, 3.5 Hz, IH), 7-15 (dd, 
J = 2.7, 8.7 Hz, IH), 7.21 (d, J = 8.7 Hz, IH) , 7.47 (dd, 
J = 0.8, 1.9 Hz, IH), 8.28 (d, J = 2.7 Hz, IH) , 9.24 (br s, 
IH). 

[Example 297] 

tert -Butyl N- [4-(2-furyl) -5- ( 5 -methoxypyridin- 2 - 

ylcarbonyl) thiazol-2 -yl] carbamate (Compound 297) 

Compound 296 (697 mg, 1.73 mmol) was dissolved in 
dichlorome thane (10 mL) , and DMP (848 mg, 2.00 mmol) was 
added thereto, followed by stirring at room temperature 
for 1 hour. Methanol (10 mL) was added to the reaction 
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mixture, followed by stirring for 10 minutes, and tlie 
solvent was distilled away under reduced pressure. The 
resulting residue was purified through silica gel colximn 
chromatography ( hexane : ethyl acetate =1:1) to afford the 
entitled Compound 297 (632 mg, 91 %). 

NMR {CDC13, 8 ppm) : 1.57 (s, 9H), 3.95 (s, 3H) , 6.54 
(dd, J =1.6, 3.4 Hz, IH) , 7.32 (dd, J = 3.0, 8.8 Hz, IH) , 
7.51 (dd, J = 0-8, 1.6 Hz, IH), 7.70 (dd, J = 0.8, 3.4 Hz, 
IH), 8.18 (dd, J = 0.7, 8.8 Hz, IH), 8.39 (dd, J = 0.7, 
3.0 Hz, IH) . 
[Example 298] 

2 -Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl 5 -methoxypyridin- 2 -yl 

ketone (Compound 298) 

In a manner similar to that in Example 186, the 
entitled Compound 298 (269 mg, 51 %) was obtained from 
Compound 297 (697 mg, 1.74 mmol) in place of Compound 185. 
^H NMR (DMSO-de, 8 ppm): 3.91 (s, 3H) , 6.56 (dd, J = 1.7, 
3.5 Hz, IH), 7.44 (dd, J = 0.7, 3.5 Hz, IH), 7.56 (dd, J = 
3.0, 8.7 Hz, IH), 7.63 (dd, J = 0.7, 1.7 Hz, IH) , 7.92 (br 
s, 2H), 8.02 (d, J = 9.2 Hz, IH) , 8.26 (d, J = 3.0 Hz, IH) . 
[Example 299] 

N- [4- ( 2-Furyl) -5-r ( 5-methoxypyridin-2-ylcarbonyl) thiazol-2- 
yl] pyridine- 4 -carboxamide (Compound 299) 

In a manner similar to that in Example 187, a crude 
Compound 299 was obtained from Compound 298 (250 mg, 0.831 
mmol) in place of Compound 186. The resulting crude 
Compound 299 was recrystallized from ethanol to afford the 
entitled Compound 299 (133 mg, 40 %). 

^H NMR (DMSO-dfi, 8 ppm): 3.97 (s, 3H) , 6.64 (dd, J = 1.8, 
3.5 Hz, IH), 7.43 (d, J = 3.5 Hz, IH) , 7.64 (dd, J = 3.0, 
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8.8 Hz, IH), 7.75 (d, J = 1.8 Hz, IH) , 8.05 (dd, J = 1.7, 
4.5 Hz, 2H), 8.15 (d, J = 8-8 Hz, IH) , 8.43 (d, J = 3.0 Hz,. 
IH), 8.84 (dd, J = 1.7, 4.5 Hz, 2H), 13.46 (br s, IH) . 
[Example 300] 

5 N- [ 5- { e-Br-omopyrldin-a-ylcax-bonyl) -4- ( 2-f uryl) thiazol-2- 
yl]pyridlne-4-carbOxamlde (Compound 300) 

A THF solution (10 mL) of 2 , 6 - dibr omopyr idine (4.97 
g, 21.0 mmol) was added to a 2.0 mol/L solution of 
isopropylmagnesi\im chloride in THF (9.56 mL, 10.1 mmol) at - 

10 0°C, followed by stirring for 3 hours at room temperature. 
A THF solution (5 mL) of Compound 98 (1.37 g, 3.82 mmol) 
was added dropwise to the reaction mixture, followed by 
stirring for 3 hours at room temperature. The reaction 
mixture was poured into a saturated aqueous solution of 

15 ammonixam chloride, followed by extraction with ethyl 
acetate . The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 

20 residue was purified through silica gel column 
chromatography ( chloroform : methanol = 9:1) to afford the 
entitled Compound 300 (520 mg, 31 %). 
[Example 301] 

N- [ 4 - ( 2 - Furyl ) - 5 - ( 6 -morpholinopyridin - 2 - 
25 ylcarbonyl ) thiazol- 2 -yl ] pyridin- 4 -ylcarbox2unide ( Compound 
301) 

Compound 300 (133 mg, 0.300 mmol) was suspended in 
1,4-dioxane (2 mL) , and morpholine (0.525 mL, 6.00 mmol) 
was added thereto, followed by stirring under heating and 
30 reflux for 5 hours. The reaction mixture was purified 
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through silica gel column chromatography 

(chloroform: methanol = 9:1) to afford the entitled 
Compound 301 (31.0 mg, 23 %) as a brown solid. 

NMR (DMSO-de, 6 ppm) : 3.60-3.64 (m, 4H) , 3.75-3.79 (m, 
4H), 6.66 (dd, J = 1.6, 3.5 Hz, IH) , 7.15 (d, J = 8.6 Hz, 
IH), 7.43 (d, J = 7.3 Hz IH) , 7.55 (d, J = 3.5 Hz, IH) , 
7.78 (d, J = 1.6 Hz, IH), 7.81 (dd, J = 7.3, 8.6 Hz, IH) , 
8.04 (dd, J = 0.8, 5.4 Hz, 2H) , 8.83 (dd, J = 0.8, 5.4 Hz, 
2H) , 13.47 (br s, IH) . 
APCIMS m/z: [M+H]* 450. 
m.p.: 258-262^C. 
[Example 302] 

tert -Butyl N- [ 4 - ( 2 - f uryl ) ^ 5 - ( pyridin- 3 -ylcarbonyl ) thiazol - 
2 -yl] carbamate (Compound 302) 

In a manner similar to that in Example 185, by using 
nicotinic acid in place of picolinic acid, the entitled 
Compound 302 (102 mg, 19 %) was obtained from Compound h 
(500 mg, 1.45 mmol) obtained in Reference Example 8. 
^H NMR (CDCI3, 8 ppm): 1.51 (s, 9H) , 6.25 (dd, J = 1.9, 3.4 
Hz, IH), 6.68 (d, J = 3.4 Hz, IH) , 7.03 (d, J = 1.9 Hz, 
IH), 7.37 (dd, J = 4.9, 7.9 Hz, IH) , 8.12 (dd, J = 1.9, 
7.9 Hz, IH), 8.65 (dd, J = 1.9, 4.9 Hz, IH) , 9.10 (s, IH) , 
10.32 (br s, IH) . 
[Example 303] 

2-Amiho-4-(2-furyl)thiazol-5-yl 3-pyridyl ketone (Compound 
303) 

In a manner similar to that in Example 186, the 
entitled Compound 303 (75.0 mg, 100 %) was obtained from 
Compound 302 (102 mg, 0.275 mmol) in place of Compound 185. 
^H NMR (CDCI3, & ppm): 6.32 (dd, J = 1.8, 3.3 Hz, IH) , 6.91 
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(d, J = 3.3 Hz, IH), 7.10 (d, J = 1.8 Hz, IH) , 7.27-7.31 
(m, IH), 7,93-7.96 (m, IH) . 8.62-8.64 (m, IH) , 8.83-8.84 
(m, IH) . 
[Example 304] 

5 N- [4 - {2-Fu3ryl) - 5- (pyr±din-3-ylcarbonyl) tll±azol-2- 
yl]pyridlne-4-carboxa^llde (Compound 304) 

In a manner similar to that in Example 187, the 
entitled Compound 304 (69.0 mg, 57 %) was obtained from 
Compound 303 (75.0 mg, 0.276 mmol) in place of Compound 
10 186. 

NMR (DMSO-dfi, 6 ppm) : 6.50 (dd, J = 1.8, 3.5 Hz, IH) , 
6.97 (d, J = 3.5 Hz, IH) , 7.46 (d, J = 1.8 Hz, IH), 7.44- 
7.48 (m, IH), 8.01-8.06 (m. IH) , 8.02 (d, J =6.2 Hz, 2H), 
8.04-8.07 (m. IH) , 8.70-8.72 (m, IH) , 8.80-8.81 (m, IH) , 
15 8.83 (d, J = 6.2 Hz, 2H) . 
APCIMS m/z: [M+H]* 377. 

m.p. : 245-248''C. 
[Example 305] 

N- [4- (2-Furyl) -5- (pyr±din-3-ylcarbonyl)thiazol-2- 

20 yl ] cyclopropcinecarboxeiinlde (Compound 305) 

In a manner similar to that in Example 188, by using 
cyclopropanecarbonyl chloride (109 mg. 1.04 mmol) in place 
of acetyl chloride, the entitled Compound 30.5 (33.2 mg, 
20 %) was obtained from Compound 303 (131 mg, 0.482 mmol) 

25 in place of Compound 186 . 

^H NMR (CDCI3, 8 ppm): .0.92-0.98 (m, 2H) , 1.15-1.19 (m, 2H) , 
1.50-1.59 (m, IH), 6.30-6.31 (m, IH), 6.80 (s, IH) , 7.12 
(s, IH), 7.41 (dd, J = 4.8, 8.0 Hz, IH) , 8.17 (dd. J = 1.5, 
8.0 Hz, IH), 8.70 (dd, J = 1.5, 4.8 Hz, IH) , 9.14 (s, IH) . 

30 ESIMS m/z: [M+HJ* 340. 
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m.p. : 231-233°C. 
[Example 306] 

4-Cyano-N- [4- (2-fuxyl) -5- (pyrid±n-3.-ylcarbonyr)th±azol-2- 
yl]benzamide (Compound 306) 

In a manner similar to that in Example 187, by using 
4-cyanobenzoic acid (344 mg, '2.34 mmol) in place of 
isonicotinic acid, the entitled Compound 306 (33.8 mg, 
22 %) was obtained from Compound 303 (106 mg, 0.390 mmol) 
in place of Compound 186. 

NMR (DMSO-de, 6 ppm) : 6.51 (dd, J = 1.7, 3.2 Hz, IH) , 
6.98 (d, J = 3.2 Hz, IH) , 7.45-7.49 (m, 2H) , 8.04-8.05 (m, 
IH), 8.06 (d, J = 8.1 Hz, 2H) , 8.28 (d, J = 8.1 Hz, 2H) , 
8.71 (d, J = 4.8 Hz, IH), 8.80-8.81 (m, IH) . 
ESIMS m/z: [M+H]* 401. 
m.p. : 288-290*'C. 
[Example 307] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( pyridin- 3 -ylcarbonyl ) thiazol - 2 -yl ] f uran- 
2-carboxamide (Compound 307) 

In a manner similar to that in Example 188, by using 
2-furoyl chloride (75.5 mL, 0.766 mmol) in place of acetyl 
chloride, the entitled Compound 307 (20.7 mg, 13 %) was 
obtained from Compound 303 (116 mg, 0.428 mmol) in place 
of Compound 186. 

^H NMR (DMSO-dfi, 8 ppm): 6.50 (dd, J = 2.0, 3.3 Hz, IH) , 
6.78 (dd, J = 1.6, 3.5 Hz, IH) , 6.96 (d, J = 3.5 Hz, IH) , 
7.43-7.48 (m, 2H) , 7.79 (s, IH) , 8.03 (d, J = 7.9 Hz, IH) , 
8.07 (s, IH), 8.70 (dd, J = 1-6, 4.9 Hz, IH) , 8.80 (d, J = 
2.2 Hz, IH) , 13.34 (br s, IH) . 
ESIMS m/z: [M+H]* 366. 
m.p. : 234-236°C. 
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[Example 308] 

t er t - Butyl N - [ 4 - ( 2 - f ury 1 ) - 5 - ( 2 - me tliylpyr idin - 3 - 

ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 308) 

Compound h (500 mg, 1.45 mmol) obtained in Reference 
5 Example 8 was dissolved in THF (7.5 mL) , and a 1.58 mol/L 
solution of n-butyllithium in n-hexane (2.02 mL, 3.19 
mmol) was added thereto in a stream of argon at -78°C, 
followed by stirring at -78°C. for 15 minutes. Ethyl 2- 
methylnicotinate (723 mg, 4.35 mmol) was added dropwise to 

10 the reaction mixture, followed by stirring at room 
temperature for 1.5 hours. The reaction mixture was 
poured into a saturated aqueous solution of ammonium 
chloride, followed by extraction with ethyl acetate. The 
organic layer was washed with a saturated aqueous solution 

15 of sodium chloride and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 
through silica gel column chromatography (hexane: ethyl 
acetate = 1:1) to afford the entitled Compound 308 (83.0 

20 mg, 15 %) . 

NMR (CDCI3/ 6 ppm) : 1.43 (s, 9H) , 2.61 (s, 3H) , 6.41 (dd, 
J = 1.8, 3.5 Hz, IH) , 7.05-7.10 (m, IH) , 7.24 (d, J = 1.8 
Hz, IH), 7.40 (d, J = 3.5 Hz, IH) , 7.57-7.60 (m, IH) , 
8.52-8.54 (m, IH) . 

25 [Example 309] 

2 - Amino- 4 - ( 2 - f uryl ) thiazol- 5 -yl 2 -methylpyridin- 3 -yl 

ketone (Compound 309) 

Compound 308 (83.0 mg, 0.215 mmol) was dissolved in 
trif luoroacetic acid (1 mL), followed by stirring at room 

30 temperature for 1 hour. The reaction mixture was 
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concentrated under reduced pressure, arid ethyl acetate and 
a saturated aqueous solution of sodium hydrogencarbonate 
were added to the resulting residue, and the organic layer 
was separated. The organic layer was washed with a 
5 saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (hexane : ethyl acetate = 1:4) to afford the 
10 entitled Compound 309 (60.0 mg, 99 %). 

NMR (CDCI3, 8 ppm) : 2-53 (s, 3H) , 6.12-6.14 (m, IH) , 
6.93-7.05 (m, 2H) , 7.44-7.47 (m, IH) , 8.19-8.21 (m, IH) , 
8.51-8.54 (m, IH) . 
[Example 310] 

15 N- [4- (2-Furyl) -5- ( 2-methylpyridin-3-ylcarbonyl) thiazol-2- 
yl] pyridine- 4 -carboxamide (Compound 310) 

In a manner similar to that in Example 187, the 
entitled Compound 310 (42.0 mg, 50 %) was obtained from 
Compound 309 (60.0 mg, 0.215 mmpl) in place of Compound 

20 186. 

NMR (DMSO-d6, 6 ppm): 2.53 (s, 3H) , 6.53 (dd, J = 1.7, 
3.5 Hz, IH), 7.15 (dd, J = 0 . 7 , 3 . 5 Hz , IH) , 7.21 (dd, J = 
4.8, 7.7 Hz, IH), 7.55 (dd, J = 0.7, 1.7 Hz, IH) , 7.75 (dd, 
J = 1.8, 7.7 Hz, IH), 8.01 (d, J = 6.1 Hz, 2H) , 8.53 (dd, 
25 J « 1.8, 4.8 Hz, IH), 8.84 (d, J = 6.1 Hz, 2H), 13.7 (br s, 
IH) . 

APCIMS m/z: [M+H]* 391. 
m,p.: 230-234°C. 
[Example 311] 

30 tert - Butyl N- [ 4 - ( 2 - f uryl ) - 5 - ( 2 -methylpyridin- 5 - 



334 



ylcarbonyl) tliiazol- 2 -yl] carbamate (Compound 311) 

In a manner similar to that in Example 185, by using 
6-methylnicotinic acid in place of picollnic acid, the 
entitled Compound 311 (1.44 g, 73 %) was obtained from 
5 Compound .h (1.77 g, 5.13 mmol) obtained in Reference 
Example 8. 

NMR (CDCI3, 8 ppm): 1.49 (s, 9H) , 3.31 (s, 3H) , 6.48 (dd, 
J = 1.7, 3.3 Hz, IH), 6.91 (d, J = 3.3 Hz, IH), 7.29 (d, J 
= 8.3 Hz, IH), 7.46 (d, J = 1.7 Hz, IH) , 7.89 (dd, J = 2.3, 
10 8.3 Hz, IH), 8.65 (d, J = 2.3 Hz, IH), 12.2 (br s, IH) . 
[Example 312] 

2 -Amino- 4 - ( 2 -fury 1 ) thiazol- 5 -yl 2 -methylpyridin- 5 -yl 

ketone (Compound 312) 

In a manner similar to that in Example 186, the 
15 entitled Compound 312 (1.04 g, 100 %) was obtained from 

Compound 311 (1.41 g, 3.66 mmol) in place of Compound 185. 

^H NMR (DMSO-de, 8 ppm): 2.45 (s, 3H) , 6.41 (dd, J =1.7, 

3.3 Hz, IH), 6.79 (d, J = 3.3 Hz, IH) , 7:20 (d, J =7.9 Hz, 

IH), 7.32 (d, J = 1.7 Hz, IH) , 7.75 (dd, J = 2.3, 7.9 Hz, 
20 IH), 8.51 (d, J =2.3 Hz, IH) . 

[Example 313] 

N- [4- ( 2-Furyl) -5- ( 2-methylpyridin-5-ylcarbonyl) thiazol-2- 

yl] pyridine- 4- car boxamide (Compound 313) 

Compound 312 (200 mg, 0.701 mmol) was dissolved in 
25 DMF (3.5 mL), and isonicotinic acid (259 mg, 2.10 mmol), 

EDC hydrochloride (403 mg, 2.10 mmol) and 1- 

hydroxybenzotriazole monohydrate (322 mg, 2.10 mmol) were. 

added thereto, followed by stirring at 60°C for 3 hours. 

The reaction mixture was poured into water, followed by 
30 extraction with ethyl acetate- The organic layer was 
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washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was recrystallized from 2-propanol 
to afford the entitled Compound 313 (170 mg, 62 %). 

NMR (DMSO-de, 8 ppm) : 2,51 (s, 3H), 6.52 (dd, J = 1.8, 
3.5 Hz, IH), 6.97 (dd, J = 0.7, 3.5 Hz, IH) , 7.32 (d, J = 
8.1 Hz, IH), 7.50 (dd, J = 0.7, 1.8 Hz, IH), 7.95 (dd, J = 
2.3, 8.1 Hz, IH), 8.02 (d, J = 6.1 Hz, 2H) , 8.70 (d, J = 

2.3 Hz, IH), 8.83 (d, J = 6.1 Hz, 2H) , 13.6 (s, IH) . 
APCIMS m/z: [M+H]* 391. 

m.p.: 230-232*'C (decomposition) 
[Example 314] 

4-Cyano-N- [4- (2-furyl) -5- (2-methylpyridin-5- 
ylcarbonyl) thiazol-2-yl]benzamide (Compound 314) 

In a manner similar to that in Example 313, by using 
4-cyanobenzoic acid in place of isonicotinic acid, the 
entitled Compound 314 (253 mg, 72 %) was obtained from 
Compound 312 (242 mg, 0.848 mmol) . 

^H NMR (DMSO-ds, 8 ppm) : 2.51 (s, 3H) , 6.52 (dd, J = 1.7, 
3.5 Hz, IH), 6.97 (dd, J = 018, 3.5 Hz, IH) , 7.32 (d, J = 
8.1 Hz, IH), 7.51 (dd, J = 0.8, 1.7 Hz, IH) , 7.95 (dd, J = 
2.3, 8.1 Hz, IH), 8.06 (d, J = 8.4 Hz, 2H) , 8.26 (d, J = 

8.4 Hz, 2H), 8.70 (d, J = 2.3 Hz, IH), 13.6 (br s, IH) . 
APCIMS m/z: [M+H]* 415. 

m.p.: 261-265*'C. 
[Example 315] 

N- [4- (2-Furyl) -5- (2-methylpyridin-5-ylcarbonyl)thiazol-2- 
yl]furan-2-carboxamide (Compound 315) 

In a manner similar to that in Example 313, by using 
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2- furancarboxylic acid in place of Isonicotinic acid, the 
entitled Compound 315 (155 mg, 52 %) was obtained from 
Compound 312 (200 mg, 0.701 mmol) . 

NMR (DMSO-ds, 6 ppm) : 2.51 (s, 3H) , 6.50 (dd, J = 1.8, 
5 3.3 Hz, IH), 6.76 (dd, J = 1.8, 3.5 Hz,. IH) , 6.94 (d, J = 
3.3 Hz, IH), 7.30 (d, J = 8.1 Hz, IH) , 7.48 (d, J = 1.8 Hz, 
IH), 7.77 (d, J = 3.5 Hz. IH) , 7.92 (dd, J = 2.1. 8 . 1 Hz . 
IH). 8.05 (d, J =1.8 Hz, IH), 8.68 (d, J = 2.1 Hz, IH) , 
13.3 (br s. IH) . . 
10 APCIMS m/z: [M+H]* 380. 

m.p.: 197-209°C. 
[Example 316] 

N- [ 4- ( 2-Furyl ) -5- ( 2-methylpyridin-5-ylcarbonYl) thiazol-Z- 
yl] furan-3-carboxamide (Compound 316) 
15 In a manner similar to that in Example 313, by using 

3- f uranccirboxylic acid in place of isonicotinic acid, the 
entitled Compound 316 (102 mg. 27 %) was obtained from 
Compound 312 (200 mg, 0.701 mmol). 

^H NMR (DMSO-ds, 8 ppm): 2.47 (s, 3H) , 6.50 (dd, J = 1.8, 
20 3.5 Hz. IH), 6.94 (d. J =3.5 Hz, IH) , 7.11-7.12 (m, IH) , 
7.30 (d, J = 8.1 Hz, IH), 7.47 (d, J =1.8 Hz. IH) . 7.84- 
7.86 (m. IH) , 7.92 (dd. J = 2.3, 8.1 Hz. IH) . 8.63-8.64 (m. 
IH). 8.67 (d. J = 2.3 Hz. IH) . 
APCIMS m/z: [M+H]* 380. 

25 m.p.: 229-231''C. 
[Example 317] 

tert-Butyl N-[4-(2-furyl)-5-(2-methoxypyridin-5- 
ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 317) 

In a manner similar to that in Example 283, by using 
30 5-bromo-2-methoxypyridine in place of 2-brOmo-6- 
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methoxypyridlne, the entitled Compound 317 (2.09 g, 83 %) 

was obtained from Compound 134 (2.49 g, 7.05 mmol) In 

place of Compound 98. 

NMR (CDCI3, 8 ppm) : 1.47 (s, 9H) , 3.99 (s, 3H) , 6.39 (dd, 
5 J = 1.8, 3,3 Hz, IH) , 6.74 (dd, J = 0.9, 8-4 Hz, IH) , 6.98 

(d, J = 0.6, 3.3 Hz, IH), 7.23 (dd, J = 0.9, 2.4 Hz, IH) , 

8.02 (dd, J = 2.4, 8.4 Hz, IH) , 8.66 (dd, J = 0.6, 1.8 Hz, 

IH) , 9.48 (br s, IH) . 

APCIMS m/z: [M+H]" 402. 
10 [Example 318] 

2 -Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl 2 -methoxypyridin- 5 -yl 

ketone (Compound 318) 

In a manner similar to that In Example 186, the 

entitled Compound 318 (1.51 g, 86 %) was obtained as a 
15 pale yellow solid from Compound 317 (2.09 g, 5.85 mmol) In 

place of Compound 185. 

^H NMR (DMSO-ds, 8 ppm): 3.85 (s, 3H) , 6.43 (dd, J = 1.6, 
3.2 Hz, IH), 6.74 (d, J = 8.7 Hz, IH) , 6.77 (d, J = 3.2 Hz, 
IH), 7.37 (d, J = 1.6 Hz, IH) , 7.81 (dd, J = 2.4, 8.7 Hz, 
20 IH), 8.03 (br s, 2H), 8.32 (d, J =2.4 Hz, IH). 
APCIMS m/z: [M+Hr 302. 
[Example 319] 

N- [4- (2-Furyl) -5- (2-methoxypyrldln-5-ylcarbonyl)thlazol-2- 
yl]pyridlne-4-carboxamlde (Compound 319) 

25 In a manner similar to that in Example 283, by using 

5-bromo-2-methoxypyrldlne in place of 2-bromo-6- 
methoxypyridine , followed by reslurrying with methanol, 
the entitled Compound 319 (44.5 mg, 20 %) was obtained as 
a brown solid from Compound 98 (200 mg, 0.558 mmol). 

30 ^H NMR (DMSO-dfi, 8 ppm): 3.91 (s, 3H) , 6.54 (dd, J = 1.9, 
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3.5 Hz, IH), 6.87 (dd, J = 0.8, 8.4 Hz, IH) , 6.95 (dd, J = 

0.8, 3.5 Hz, IH), 7.54 (dd, J = 0.8, 1.9 Hz, IH) , 8.01 (dd, 

J = 2.7, 8.4 Hz, IH), 8.03 (dd, J = 1.3, 5.4 Hz, 2H) , 8.52 

(dd, J = 0.8, 2.7 Hz, IH) , 8.81 (dd, J = 1.3, 5.4 Hz, 2H), 
5 13.60 (br IH) . 

APCIMS m/z: [M+H]* 407. 

m.p. : 246-257**C (decomposition) 
[Example 320] 

t er t - Butyl N - [ 5 - ( 2 - chlor opyridin - 5 -y Icarbonyl ) - 4 - ( 2 - 

10 furyl)thiazol- 2 -yl] carbamate (Compound 320) 

In a manner similar to that in Example 176, by using 
6-chloronicotinic acid in place of 2-cyanobenzoic acid, 
the entitled Compound 320 (1.65 g, 41 %) was obtained from 
Compound h (3.45 g, 10.0 mmol) obtained in Reference 

15 Example 8. 

^H NMR {CDCI3, 6 ppm) : 1.53 (s, 9H) , 6.41 (dd, J = 1.9, 3.5 
Hz, IH), 7.02 (dd, J = 0.5, 3.5 Hz, IH) , 7.21 (dd, J = 0.5, 
1.9 Hz, IH), 7.34 (dd, 0.5, 8.1 Hz, IH) , 7.98 (dd, J = 2.4, 
8.1 Hz, IH), 8.59 (br s, IH), 8.71 (dd, J = 0.5, 2,4 Hz, 
20 IH) . 

[Example 321] 

2-Amino-4- ( 2-f uryl) thiazol-5-yl 2-chloropyridin-5-yl 
ketone (Compound 322) 

In a manner similar to that in Example 186, the 

25 entitled Compound 321 (752 mg, 100 %) was obtained from. 
Compound 320 (1.00 g, 2.46 mmol) in place of Compound 185. 
^H NMR (DMSO-dfi, 8 ppm): 6.45 (dd, J = 1.6, 3.2 Hz, IH) , 
6.79 (d, J = 3.2 Hz, IH) , 7.35 (d, J = 1.6, Hz, IH) , 7.47 
(d, J = 8.1 Hz, IH), 7.90 (dd, J = 2.2, 8.1 Hz, IH) , 8.22 

30 (br s, 2H), 8.45 (d, J = 2.2 Hz, IH) . 
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APCIMS m/z: [M+H]"" 306. 
[Example 322] 

N- [5- (2-Cliloropyridin-5-ylCcLrbonyl) -4- ( 2-f uryl) th±azol-2- 
yl] pyridine- 4 -carboxamide (Compound 322) 
5 In a manner similar to that in Example 187, tlie 

entitled Compound 322 (920 mg, 91 %) was obtained as a 
yellow solid from Compound 321 (750 mg, 2.46 mmol) in 
place of Compound 186. 

NMR (DMSO-dg, 6 ppm) ; 6.54 (dd, J = 1.6, 3 . 2 Hz , IH) , 
10 6.93 (d, J = 1.6 Hz, IH) , 7.50-7.56 (m, 2H) , 7.67-7.69 (m, 
IH), 8.02 (d, J =6.0 Hz, 2H) , 8.33-8.35 (m, IH) , 8.83 (d, 
J = 6.0 Hz, 2H), 13.65 (br S,,1H). 
APCIMS m/z: [^^CIM-H] ■ 409, [^^CIM-H] * 411. 
[Example 323] 

15 N-{ 5- [ 2- (Dimethylaminopyridin-5-ylcarbonyl] -4- ( 2- 

f ury 1 ) t hiaz o 1 - 2 - y 1 ) pyridine - 4 - carboxamide ( Compound 323) 

Compound 322 (200 mg, 0.486 mmol) was suspended in 
1,4-dioxane (1 mL), and a 2 mol/L solution of 
dimethylamine in THF (2.43 mL, 4.86 mmol) was added 

20 thereto, followed by stirring under heating and refltix for 
4 hours. Water was added to the reaction mixture, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 

25 and then the solvent was distilled away under reduced 
pressure. The resulting residue was reslurried with 
ethanol to afford the entitled Compound 323 (111 mg, 54 %) 
as a brown solid. 

^H NMR (DMSO-de, 8 ppm): 3.12 (s, 6H), 6.55 (dd, J = 1.6, 
30 3.2 Hz, IH), 6.67 (d, J = 8.6 Hz, IH) , 6.88 (d, J = 3.2 Hz, 
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IH), 7.61 (d, J = 1-6 Hz, IH), 7.86 (dd, J = 2.4, 8.6 Hz, 
IH), 8.03 (dd,,J = 1.6, 4.6 Hz, 2H) 8-47 (d, J = 2.4 Hz, 
IH), 8.84 (dd, J = 1.6, 4.6 Hz, 2H) , 13.51 (br s, IH) . 
APCIMS m/z: [M+H]* 420. 
5 m.p.: 260-265**C (decomposition) 
[Example 324] 

N- [4- (2-Furyl) -5- ( 2-morpholinopyridin-5- 
ylcarbonyl ) thiazol- 2 -yl ] pyridine - 4 -carboxamide ( Compound 
324) 

10 In a meinner similar to that in Example 323, by using 

morpholine in place of dimethylamine > the entitled 
Compound 324 (46.4 mg, 21 %) was obtained as a pale yellow 
solid from Compound 322 (200 mg, 0.486 mmol). 
^H NMR (DMSO-de, 8 ppm) : 3.25-3.35 (m, 4H) , 3.60-3.70 (m, 

15 4H), 6.55 (dd, J = 1.9, 3.2 Hz, IH) , 6.86 (d, J = 9.2 Hz, 
IH), 6.90 (dd, J = 0.8, 3.2 Hz, IH) , 7.61 (dd, J = 0.8, 
1.9 Hz, IH), 7.88 (dd, J = 2.4, 9.2 Hz, IH) , 8.03 (dd, J = 
1.6, 6.2 Hz, 2H), 8.48 (d, J = 2.4 Hz, IH) , 8.84 (dd, J = 
1.6, 6.2 Hz, 2H), 13.52 (br s, IH) . 

20 APCIMS m/z: [M+H]* 462. 

m.p. : 195-205°C. 
[Example 325] 

N-{4- {2-Furyl) -5- [2- (4-methylpiperazin-l-yl)pyridin-5- 
ylcarbonyl ] thiazol- 2 -yl }pyridine- 4 - carboxamide ( Compound 
25 325) 

In a manner similar to that in Example 323, by using 
1-methylpiperazine in place of dimethylamine , the entitled 
Compound 325 (110 mg, 47 %) was obtained from Compound 322 
(200 mg, 0.486 mmol). 
30 ^H NMR (DMSO-dfi, 6 ppm): 2.28 (s, 3H) , 2.47-2.50 (m, 4H) , 
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3.65-3.75 (m, 4H) . 6.55 (dd, J = 1.6, 3.2 Hz. IH) , 6.87 (d, 
J = 9.2 Hz, IH). 6.90 (d, J = 3.2 Hz, IH) , 7.60 (d, J = 
1.6 Hz, IH), 7.86 (dd, J = 2.4, 9.2 Hz, IH) , 8.02 (dd, J = 
1.4, 4.5 Hz, 2H), 8.47 (d, J = 2.4 Hz, IH) , 8.81 (dd, J = 
5 1.4, 4.5 Hz, 2H) . 

APCIMS m/z: [M+H]* 475. 

m.p.: 195-205°C. 
[Example 326] 

N- { 4 - ( 2 -Fury 1 )-5-[2-{4 -hydroxypiperidino ) pyridin- 5 - 
10 ylcarbonyl] th±azol-2-yl}pyridine-4-carboxainide (Compound 
326) 

In a manner slmlleu: to that In Example 323, by using 
4-hydroxyplperldlne In. place of dlmethylamlne , the 
entitled Compound 326 (95.0 mg, 41 %) was obtained as a 

15 brown solid from Compound 322 (200 mg, 0.486 mmol) . 

^H NMR (DMSO-de, 8 ppm) : 1.28-1.41 (m, 2H) , 1.75-1.80 (m, 
2H), 3.16-3.17 (m, 2H) , 3.72-3.78 (m, IH) , 4.06-4.12 (m, 
2H), 4.76 (d, J » 4.0 Hz, IH) , 6.55 (dd, J = 1.6, 3. 5 Hz. 
IH), 6.86 (d, J = 9.2 Hz, IH) , 6.88 (dd, J = 0.8, 3.5 Hz, 

20 IH), 7.60 (dd. J = 0.8, 1.6 Hz, IH) , 7.83 (dd, J = 2.4, 
9.2 Hz. IH), 8.03 (dd, J = 1.6, 4.6 Hz, 2H) , 8.45 (d, J = 
2.4 Hz, IH), 8.84 (dd, J = 1.6, 4.6 Hz, 2H) , 13.51 (br s, 
IH). 

APCIMS m/z: [M+H]* 476. 

25 m.p. : 264-268**C. 
[Example 327] 

tert-Butyl N-[4-(2-furyl)-5-(pyrldln-4-ylcarbonyl)thlazol- 
2 -yl] carbamate (Compound 327) 

In a manner similar to that in Example 185. by using 
30 Isonlcotinic acid in place of picollnic acid, the entitled 
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Compound 327 (125 mg, 23 %) was obtained from Compound h 
(500 mg, 1.45 mmol) obtained in Reference Example 8. 

NMR (CDCI3, 8 ppm): 1.51 (s, 9H) , 6,40 (dd, J = 1.7, 3.3 
Hz, IH), 7.14 (d, J = 3.3 Hz, IH),- 7.16 (d, J = 1 . 7 Hz , 
5^ IH), 7.55 (d, J = 6.1 Hz, 2H) , 8.67 (d, J = 6.1 Hz, 2H) . 
[Example 328] 

2-Amino-4- (2-furyl)thiazol-5-yl 4-pyridyl ketone (Compound 
328) 

In a manner similar to that in Example 186, the 
10 entitled Compound 328 (91.0 mg, 100 %) was obtained from 

compound 327 (125 mg, 0.337 mmol) in place of Compound 185. 

^H NMR (CDCI3, 8 ppm): 5.68 (br s, 2H) , 6.35 (dd, J = 1.8, 

3.3 Hz, IH), 6.98 (d, J = 3.3 Hz, IH) , 7.04 (d, J = 1.8 Hz, 

IH), 7.51 (d, J = 6.1 Hz, 2H), 8.62 (d, J = 6.1 Hz, 2H) . 
15 [Example 329] 

N- [4- (2-Furyl) -5- (pyridin-4-ylcarbonyl) thiazol-2- 

yl ] pyridine - 4 - carboxamide ( Compound 329) 

In a manner similar to that in Example 187, the 

entitled Compound 329 (72.0 mg, 57 %) was obtained from 
20 Compound 328 (91.0 mg, 0.335 mmol) in place of Compound 

186. 

^H NMR (DMSO-de, 8 ppm): 6.53 (dd, J = 1.8, 3.5 Hz, IH) , 
7.05 (dd, J = 0.7, 3.5 Hz, IH) , 7.47 (dd, J = 0.7, 1 . 8 Hz , 
IH), 7.55 (d, J = 5.8 Hz, 2H) , 8.03 (d, J = 6.1 Hz, 2H) , 
25 8.65 (d, J = 5.8 Hz, 2H) , 8.84 (d, J = 6.1 Hz, 2H) . 
APCIMS m/z: [M+H]* 377. 

m.p.: 276-285''C. 
[Example 330] 

tert -Butyl N- [ 4- ( 2-furyl) -5- ( 2-methylpyridin-4- 

30 ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 330) 
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In a manner similar to that In Example 185, by using 
2-methylisonicotinic acid in place of picolinic acid, the 
entitled Compound 330 (1.26 g, 61 %) was obtained from 
Compound h (1.84 g, 5.33 mmol) obtained in Reference 
5 Example 8 . 

NMR (CDCI3, 6 ppm): 1.53 (s, 9H), 2.57 (s, 3H) , 6.42 (dd, 
J = 1.7, 3.5 Hz, IH), 7-20 (d, J = 3.5 Hz, IH) , 7.24 (d, J 
= 1.7 Hz, IH), 7.30 (d, J = 5.1 Hz, IH) , 7.35 (s, IH) , 
8.56 (d, J = 5.1 Hz, IH). 

10 [Example 331] 

2 -Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl 2 -methylpyridin- 4 -yl 

ketone (Compound 331) 

In a manner similar to that in Example 186, the 
entitled Compound 331 (872 mg, 93 %) was obtained from 

15 Compound 330 (1.26 g, 3.27 mmol) in place of Compound 185. 
^H NMR (CDCI3, 8 ppm): 2.53 (s, 3H) , 5.67 (br s, 2H) , 6-36 
(dd, J = 1.8, 3.5 Hz, IH) , 7.03 (d, J = 3.5 Hz, IH) , 7.14 
(d, J = 1.8 Hz, IH), 7.24 (d, J = 5.1 Hz, IH) , 7.28 (s, 
IH), 8.50 (d, J = 5.1 Hz, IH) . 

20 [Example 332] 

N- [ 4- ( 2-Furyl) -5- ( 2 -methylpyridin -4 -ylcarbonyl) thiazol- 2 - 
yl] pyridine- 4 -carboxamide (Compound 332) 

Compound 331 (150 mg, 0.526 mmol) was dissolved in 
DMF (2 mL), and isonicotinic acid (259 mg, 2.10 mmol) / EDC 

25 hydrocliloride (403 mg, 2.10 mmol) and 1- 
hydroxybenzotriazole monohydrate (322 mg, 2.10 mmol) were 
added thereto, followed by stirring at 60°C for 3 hours. 
The reaction mixture was poured into water, followed by 
extraction with ethyl acetate . The organic layer was 

30 washed with a saturated aqueous solution of sodium 
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chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was recrystallized from 2~propanol 
to afford the entitled Compound 332 (78.0 mg, 38 %). 
5 NMR (CDCI3, 8 ppm) : 2.59 (s, 3H) , 6.38 (dd, J = 1.7, 3.5 

Hz, IH), 7.17 (d, J = 3.5 Hz, IH) , 7.22 (d, J = 1.7 Hz, 
IH), 7.35 (d, J = 5.1 Hz, IH) , 7.40 (s, IH) , 7.76 (d, J = 
6.1 Hz, 2H), 8.59 (d, J = 5.1 Hz, IH) , 8.85 (d, J = 6.1 Hz, 
2H) . 

10 APCIMS m/z: [M+H]* 391. 
m.p. : 223-225**C." 
[Example 333] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 2-methylpyridin- 4 -ylcarbonyl ) thiazol- 2 - 
yl ] - 2 -methylpyr idine - 4 - carboxamide ( Compound 333) 
15 In a manner similar to that in Example 332, by using 

2-methylisonicotinic acid in place of isonicotinic acid, 
the entitled Compound 333 (59.0 mg, 28 %) was obtained . 
from Compound 331 (150 mg, 0.526 mmol) . 

^H NMR (DMSO-de, 8 ppm): 2.47 (s, 3H) , 2.59 (s, 3H) , 6.54 
20 (dd, J = 1.8, 3.3 Hz, IH), 7.05 (d, J = 3.3 Hz, IH) , 7.35 
(d, J = 5.1 Hz, IH), 7.40 (s, IH), 7.48 (d, J = 1.8 Hz, 
IH), 7.83 (d, J = 5.0 Hz, IH) , 7.92 (s, IH) , 8.54 (d, J = 
5.0 Hz, IH), 8.69 (d, J = 5.1 Hz, IH) , 13.6 (br s, IH) . 
APCIMS m/z: [M+H]'' 405. 
25 m.p.: 205-229''C. 
[Example 334] 

tert-Butyl N- [ 4- ( 2-f uryl) -5- ( 2-methoxypyridin-4- 

ylcarbonyl) thiazol-2-yl]carbamate (Compound 334) 

In a manner similar to that in Example 176, by using 
30 Compound k obtained in Reference Example 11 in place of 2- 



345 



cyanobenzoic acid, the entitled Compound 334 (2.34 g, 
47 %) was obtained from Compound h (4.45 g, 12.9 mmol) 
obtained in Reference Excunple 8 . 

NMR (CDCI3, 8 ppm): 1.47 (s, 9H) , 3.94 (s, 3H) , 6.44 (dd, 
5 J = 1.9, 3.5 Hz, IH), 6.96 (dd, J = 0.8, 1-4 Hz, IH), 7.09 
(dd, J = 1.4, 511 Hz, IH), 7.28-7.34 (m, 2H) , 8.21 (dd, J 
= 0.8, 5.1 Hz, IH), 9.26 (br s, IH) . 
APCIMS m/z: [M+H]* 402. 
[Example 335] 

10 2-Amino-4-(2-furyl)thiazol-5-yl 2-methoxypyridin-4-yl 
ketone (Compound 335) 

In a manner similar to that in Exeunple 186, the 
entitled Compound 335 (1.49 g, 76 %) was obtained from 
Compound 334 (2.34 g, 6.55 mmol) in place of Compound 185. 

15 ^H NMR (DMSO-de, 8 ppm): 3.82 (s, 3H), 6.45 (dd, J = 1.6, 
3.2Hz, IH), 6.75 ( dd, J = 0 . 8 , 1 . 4 Hz , IH) , 6.92 (dd, J= 
0.5, 3.2 Hz, IH), 6.96 (dd, J = 1.4, 5.1 Hz, IH), 7.35 (dd, 
J = 0.5, 1.6 Hz, IH), 8.13 (dd, J = 0.8, 5.1 Hz, IH), 8.22 
(br s, 2H) . 

20 APCIMS m/z: [M+H]"^ 302. 
[Example 336] 

N- [4- (2-Fu3ryl) -5- (2-methoxypyridin-4-ylcarbonyl)thiazol-2r. 
yl] pyridine- 4 -carboxamide (Compound 336) 

In a manner similar to that in Example 187, a crude 

25 Compound 336 was obtained from Compound 335 (100 mg, 0.332 
mmol) in place of Compound 186. The crude Compound 336 
was reslurried with ethanol to afford the entitled 
Compound 336 (101 mg, 77 %) as a yellow solid. 
^H NMR (DMSO-d6, 8 ppm) : 3.87 (s, 3H) , 6.54-6.58 (m, IH) , 

30 6.96 (s, IH), 7.12 (d, J = 3.2 Hz, IH) , 7.16 (d, J ^ 5.1 
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Hz, IH), 7.55 (s, IH), 8.03 (d, J = 4.9 Hz, 2H) , 8.26 (d, 
J = 5.1 Hz, IH), 8.84 (d, J = 4.9 Hz, 2H) , 13.69 (br s, 
IH). 

APCIMS m/z: [M+H]* 407. 
5 m.p.: 237-239*'C. 
[Example 337] 

teirt-Butyl N- [ 4- ( 2-f uryl) -5- ( 2-morphollnopyrid±n-4- 

ylcarbonyl) th±azol-2-yl]carbamate (Compound 337) 

In a manner similar to that in Example 176, by using 
10 2-morpholinonicotinic acid in place of 2-cyanobenzoic acid, 
the entitled Compound 337 (672 mg, 43 %) was obtained from 
Cpmpound h (1.31 g, 3.80 mmol) obtained in Reference 
Example 8. 

^H NMR (CDCI3, 6 ppm): 1.49 (s, 9H) , 3.49 (t, J = 4.8 Hz, 
15 4H), 3.80 (t, J = 4.8 Hz, 4H) , 6.44 (dd, J = 1.8, 3.6 Hz, 

IH), 6.82-6.84 (m, IH) , 6.86 (dd, J = 1.8, 4.8 Hz, IH) , 

7.24-7.27 (m, IH) , 7.30-7.32 (m, IH) , 8.23 (dd, J = 0.6, 

4.8 Hz, IH), 9.11 (br s, IH) . 

APCIMS m/z: [M+H]* 457. 
20 [Example 338] 

2 -Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl 2 -morpholinopyridin - 4 -yl 

ketone (Compound 338) 

In a manner similar to that in Example 186, the 

entitled Compound 338 (484 mg, 83 %) was obtained from 
25 Compound 337 (672 mg, 1.63 mmol) in place of Compound 185. 
^H NMR (DMSO-de, 8 ppm): 3.33 (t, J = 5.1 Hz, 4H), 3.64 (t, 

J = 5.1 Hz, 4H), 6.46 (dd, J = 1.6, 3.5 Hz, IH) , 6.70 (dd, 

J =: 0.8, 3.5 Hz, IH), 6.71-6.72 (m, IH) , 6.92 (d, J = 3.5 

Hz, IH), 7.36-7.38 (m, IH) , 8.12 (d, J = 5.1 Hz, IH), 8.16 
30 (br s, 2H) . 
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APCIMS m/z: [M+H]* 357. 
[Example 339] 

N- [ 4 - { 2 -Furyl ) - 5 - ( 2 -morpholinopyridin- 4 - 

ylcarbonyl ) thiazol - 2 -yl ] pyridine - 4 - carboxamide { Compound 
5 339) 

In a manner similar to that in Example 187, a crude 
Compound 339 was obtained from Compound 338 (485 mg, 1.36 
mmol) in place of Compound 186. The crude Compound 339 
was reslurried with ethanol to afford the entitled 

10 Compound 339 (447 mg, 71 %). 

NMR (DMSO-de, 8 ppm) : 3.40 (dd, J = 4.1, 5.1 Hz, 4H) , 
3.66 (dd, J = 4.1, 5.1 Hz, 4H) , 6.57 (dd, J = 1.6, 3.2 Hz, 
IH), 6.86 (d, J = 4.9 Hz, IH) , 6.93 (s, IH) , 7.10 (d, J = 
3.2 Hz, IH), 7.56 (d, J = 1-6 Hz, IH) , 8.03 (dd. J =1.6, 

15 4.4 Hz, 2H), 8.22 (d, J = 4.9 Hz, IH) , 8.84 (dd, J = 1.6, 
4.4 Hz, 2H), 13.67 (br s, IH) . 
APCIMS m/z: [M+H]* 462. 
m.p.: 270-273''C. 
[Example 340] 

2 0 t er t - Butyl N - [ 4 - ( fur an - 2 -y 1 ) - 5 - ( fur an - 2 - 

ylcarbonyl) thiazol- 2 -yl]carbcimate (Compound 340) 

In a manner similar to that in Example 185, by using 
2-f urancarboxylic acid in place of picolinic acid, the 
entitled Compound 340 (187 mg, 36 %) was obtained from 

25 Compound h (500 mg, 1.45 mmdl) obtained in Reference 
Example 8. 

^H NMR (CDCI3, 8 ppm): 1.51 (s, 9H) , 6.47 (dd, J = 1.8, 3.3 
Hz, IH), 6.53 (dd, J = 1.7, 3.5 Hz, IH), 7.28 (d, J = 3.3 
Hz, IH), 7.45-7.46 (m, 2H) , 7.60 (d, J = 1.7 Hz, IH) . 
30 [Excunple 341] 
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2 -Amino- 4- ( 4-f uran-2-yl) tti±azol-5-yl f uran-2-yl ketone 
(Compound 341) 

In a manner similar to that In Example 186, the 
entitled Compound 341 (115 mg, 85 %) was obtained from 
5 Compound 340 (187 mg, 0.519 mmol) in place of Compound 185. 

NMR (CDCI3, 6 ppm) : 6.45-6.46 (m, IH) , 6.49-6.51 (m, IH) , 
7.17-7.18 (m, IH), 7.40-7.44 (m, 2H) , 7.51-7.52 (m, IH) . 
[Example 342] 

N- [4- (Furan-2-yl) -5- (furan-2-ylcarbonyl) thlazol-2- 
10 yl] pyridine- 4 -carboxamlde (Compound 342) 

In a manner similar to that In Example 187, the 

entitled Compound 342 (112 mg, 70 %) was obtained from 

Compound 341 (115 mg, 0.442 mmol) ±n place of Compound 186. 
NMR (DMSO-de, 8 ppm): 6.60 (dd. J = 1.8, 3.7 Hz. IH), 
15 6.73 (dd, J = 1.5. 3.7 Hz. IH), 7.09 (d. J = 3.7 Hz, IH) , 

7.32 (d, J = 3.7 Hz, IH) , 7.68 (d, J = 1.8 Hz, IH), 8.00 

(d, J = 1.5 Hz, IH), 8.01 (d, J = 5.5 Hz, 2H) , 8.82 (d. J 

= 5.5 Hz, 2H) . 

APCIMS m/z: [M+H]* 366. 
20 m.p.: 245-248*'C. 

[Example 343] 

N- [ 4- (2-Furyl) -5- { 5-methylf uran-2-ylcarbonyl) thlazol-2- 
yl ] pyridine - 4 - carboxamlde ( Compound 343) 

In a manner similar to that In Example 283, by using 
25 2-methyl£uran In place of 2-bromo-6-methoxypyridlne, the 
entitled Compound 343 (195 mg, 61 %) was obtained from 
Compound 98 (300 mg, 0.837 mmol). 

^H NMR (DMSO-ds, 8 ppm): 2.41 (s. 3H) , 6.21 (d. J = 3.5 Hz. 
IH). 6.44 (dd. J = 1.8. 3.5 Hz, IH) , 7.26 (d, J = 3.5 Hz, 
30 IH), 7.32 (dd, J = 0.7, 3.5 Hz, IH) , 7.41 (dd, J = 0.7, 



349 



1.8 Hz, IH), 7.75 (d, J = 6,1 Hz, 2H) , 8,85 (d, J = 6.1 Hz, 

2H) . . 

APCIMS m/z:.[M+H]* 380. 
m'p.: 185-189'*C. 
5 [Example 344] 

t er t - Butyl N- [ 4 - ( f uran - 2 - y 1 ) - 5 - ( f uran - 3 - 

ylcarbonyl) thlazol- 2 -yl] carbamate (Compound 344) 

In a manner similar to that in Example 185, by using 
3-f urancarboxylic acid in place of picolinic acid, the 
10 entitled Compound 344 (79.0 mg, 15 %) was obtained from 
Compound h (500 mg, 1.45 mmol) obtained in Reference 
Example 8 • 

^H NMR (CDCI3, 6ppm): 1.50 (s, 9H), 6.44-6.48 (m, IH) , 
6.82-6.83 (m, IH) , 7;31-7.45 (m, 3H) , 7.94-7.96 (m, IH) , 
15 8.67 (br s, IH) . 
[Example 3451 

2 -Amino - 4 - ( 2 - f ury 1 ) thiaz ol - 5 -yl f uran - 3 - yl ketone 

(Compound 345) 

In a manner similar to that in Example 186, the 
20 entitled Compound 345 (40.0 mg, 70 %) was obtained from 
Compound 344 (79.0 mg, 0.219 mmol) in place of Compound 
185- 

^H NMR (CDCI3, 8 ppm): 6.39 (dd, J = 1.8, 3 . 7 Hz , IH) , 6.67 
(dd, J = 0.7, 1.8 Hz, IH) , 7.21 (dd, J = 0.7, 3-7 Hz, IH) , 
25 7.32-7.33 (m, IH) , 7.34-7.35 (m, IH) , 7.78-7.79 (m, IH) . 
[Example 346] 

N - [ 4 - ( Furan - 2 -yl ) - 5 - ( fur an - 3 -ylcarbonyl ) thiaz ol - 2 - 
yl] pyridine- 4 -carboxamide (Compound 346) 

In a manner similar to that in Example 187, the 
30 entitled Compound 346 (34.0 mg, 61 %) was obtained from 
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Compound 345 (40.0 mg, 0.154 nmiol) in place of Compound 
186. 

NMR (DMSO-de, 6ppm) : 6.61 (dd, J = 1.8, 3.5 Hz, IH) , 
6.83-6.84 (m, IH) / 7.09 (dd, J = 0.8, 3.5 Hz, IH) , 7.71 
5 (dd, J = 0.8, 1.8 Hz, IH) , 7.83-7.84 (m, IH) , 8-03 (d, J 
=5.9 Hz, 2H), 8.31-8.32 (m, IH), 8.84 (d, J = 5.9 Hz, 2H) . 
APCIMS m/z: [M+H]* 366. 
m.p.: 217-231*'C. 
[Example 347] 

10 N- [4 - ( 2-Furyl) - 5- ( tliiophen-2-ylcarbonyl) tl^iazol-2- 
y 1 ] pyridine - 4 - carboxamide ( Compound 347) 

In a manner similar to that in Example 283, by using 
thiophene in place of 2-bromo-6-metlioxypyridine, the 
entitled Compound 347 (80.0 mg, 75 %) was obtained from 

15 Compound 98 (100 mg, 0.279 mmol) . 
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APCIMS m/z: [M+H]* 382. 
m.p.: 208-210''C. 
[Example 348] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( thiazol- 2 -ylcarbonyl ) thiazol- 2 - 



25 yl] pyridine- 4 -carboxamide (Compound 348) 

In a manner similar to that in Example 283, by using 
thiazole in place of 2-bromo-6-methoxypyridine, the 
entitled Compound 348 (19.0 mg, 18 %) was obtained from 
Compound 98 (100 mg, 0.279 mmol). 

30 ^H NMR (DMSO-d6, 6 ppm): 6.72 (dd, J = 1.7, 3.5 Hz, IH) , 
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7.73 (d, J = 3.5 Hz, IH) , 7.89 (d, J = 1.7 Hz, IH) , 8.06 
(d, J = 6.1 Hz, 2H), 8.26 (d, J = 3.1 Hz, IH) , 8.30 (d, J 
= 3.1 Hz, IH), 8.85 (d, J = 6 . 1 Hz , 2H) , 13.7 (br s, IH) . 
APCIMS m/z: [M+H]* 383. 
5 m.p. : 228-240°C. 
[Example 349] 

N- [ 4 - ( 2 - Puryl ) - 5 - ( 5 -methylthiazol- 2 -ylcarbonyl ) thiazol - 2 - 
yl] pyridine- 4- car boxamide (Compound 349) 

In a manner similar to that In Example 283, by using 
10 5-methylthlazole In place of 2-br6mo-6-methoxypyrldlne, 
the. entitled Compound 349 (150 mg, 68 %) was obtained from 
Compound 98 (200 mg, 0.558 mmol) . 

^H NMR (DMSO-dfi, 8 ppm) : 2.59 (s, 3H), 6.71 (dd, J = 1.8, 
3.5 Hz, IH), 7.71 (d, J = 3.5 Hz, IH) , 7.88 (d, J = 1.8 Hz, 
15 IH), 7.96 (s, IH), 8.05 (d, J = 6.1 Hz, 2H) , 8.85 (d, J = 
6.1 Hz, 2H), 13.6 (br s, IH) . 
APCIMS m/z: [M+H]* 397. 
m.p. : 275-277°C (decomposition) 
[Example 350] 

20 N- [4- ( 2-Furyl) -5^ ( 4 -me thylthlazol- 2 -ylcarbonyl) thiazol- 2 - 
yllpy3rldlne-4-carboxamlde (Compound' 350) 

In a manner similar to that In Example 283, by using 
4-methylthlazole In place of 2-bromo-6-methpxypyrldlne , 
the entitled Compound 350 (175 mg, 79 %) was obtained from 

25 Compound 98 (200 mg, 0.558 mmol). 

^H NMR (DMSO-de, 6 ppm) : 2.50 (s, 3H) , 6.69 (dd, J = 1.8, 
3.5 Hz, IH), 7.64 (d, J = 3.5 Hz, IH) , 7.83-7.85 (m, 2H) , 
8-04 (d, J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H) , 13.6 
(br s, IH) . 

30 APCIMS m/z: [M+H]* 397. 
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m.p.: 250-255''C. 
[Example 351] 

N- [ 5 - ( 4 , 5 -Dimethylthiazol - 2 - ylcarbonyl ) - 4 - ( 2 - 

f uryl ) thiazol - 2 -yl ] pyridine - 4 - ccLrboxamlde ( Compound 351) 
5 In a manner similar to that in Example 283, by using 

4,5-dimethylthiazole in place of 2-bromo-6-methoxypyridine, 

the entitled Compound 351 (131 mg, 57 %) was obtained from 

Compound 98 (200 mg, 0.558 mmol) . 

NMR (DMSO-d6, 6 ppm) : 2.41 (s, 3H) , 2.48 (s, 3H), 6.69 
10 (dd, J = 1.8, 3.5 Hz, IH) , 7.64 (dd, J = 0.7, 3.5 Hz, IH) , 

7.86 (dd, J = 0.7, 1.8 Hz, IH) , 8.05 (d, J = 6.1 Hz, 2H) , 

8.84 (d. J = 6.1 Hz, 2H), 13.6 (br s, IH) . 

APCIMS m/z: [M+H]* 411. 

m.p.: 270-272'*C (decomposition) 
15 [Example 352] 

N-{4- ( 2-Furyl) -5- [1- (triisopropylsilyl) pyrrol- 3- 

ylcarbonyl ] thiazol- 2 -yl }pyr idine - 4 - carboxamide ( Compound 

352) 

In a manner similar to that in Example 283, by using 
20 3-bromo-l- (triisopropylsilyl) pyrrole in place of 2-bromo- 
6-methoxypyridine, the entitled Compound 352 (156 mg, 
60 %) was obtained from Compound 98 (179 mg, 0.500 mmol). 
^H NMR (DMSO-d6, 6 ppm): 0.96-1.03 (m, 18H) , 1.41-1.49 (m, 
3H), 6.52 (dd, J = 1.8, 3.5 Hz, IH) , 6.64-6.65 (m, IH) , 
25 6.91-6.92 (m, 2H) , 7.31-7.32 (m, IH) , 7.80 (dd, J = 0.7, 
1.8 Hz, IH), 8.00 (d, J = 6.1 Hz, 2H) , 8.80 (d, J = 6.1 Hz, 
2H) . 

[Example 353] 

N- [ 4- ( 2-Furyl) -5- (pyrrol -3- ylcarbonyl )thiazol-2- 
30 yl] pyridine- 4 -carboxamide (Compound 353) 
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Compound 352 (155 mg, 0.298 nimol) and 0.1 mol/L 
hydrochloric acid (2.5 mL) were, dissolved in ethanol (2.5 
mL), followed by stirring at SO^'C for 2 hours- The 
reaction mixture was neutralized with a saturated aqueous 
5 solution of sodium hydrogencarbonate , followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 

10 The resulting residue was purified through silica gel 
colismn chromatography (hexane: ethyl acetate = 1:4) to 
afford the entitled Compound 353 (89.0 mgf, 82 %). 

NMR (DMSO-dfi, 8 ppm) : 6.51-6.54 (m, IH) , 6-57 (dd, J = 
1.8, 3.3 Hz, IH), 6.89-6.90 (m, IH) , 6.97 (d, J = 3.3 Hz, 

15 IH), 7.41-7.42 (m, IH) , 7.68 (d, J = 1.8 Hz, IH), 8.03 (d, 
J = 6.1 Hz, 2H), 8.83 (d, J = 6.1 Hz, 2H) , 11.6 (br s, IH) , 
13.5 (br s, IH) . 
m.p.: 259-260*'C. 
[Example 354] 

20 N- [4- (2-Furyl) -5- ( l-methylpyrrol-3-ylcarbonyl) thiazol-2- 
yl ] pyridine - 4 - carboxamide ( Compound 354) 

Compound 353 (105 mg, 0.288 mmol) was dissolved in 
DMF (1.4 mL), and 55 % sodium hydride (25.3 mg, 0.576 
mmol) and methyl iodide (0.0179 mL, 0.288 mmol) were added 

25 thereto, followed by stirring at room temperature for 2 
hours. The reaction mixture was poured into water, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 

30 and then the solvent was distilled away under reduced 
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pressure. The resulting residue was purified through 
silica gel column chromatography (hexane : ethyl acetate = 
1:1) to afford the entitled Compound 354 (97.0 mg, 89 %) . 

NMR (DMSO-de, 8 ppm) : 3.69 (s, 3H) , 6.36 (dd, J = 1.8, 
5 3.5 Hz, IH), 6.61-6.62 (m, IH) , 6 . 71- 6 . 72 (m, IH) , 7.16 (d, 
J = 3.5 Hz, IH), 7.29 (d, J = 1.8 Hz, IH) , 7.33-7.34 (m, 
IH), 7.74 (d, J = 6.1 Hz, 2H) , 8.82 (d, J = 6.1 Hz, 2H) , 
10.7 (br s, IH) . 
APCIMS m/z: [M+H]^ 379. 
10 m.p.: 209-211^*0. 
[Example 355] 

N- [ 5 - ( 1 -Ethylpyrrol- 3 -ylcarbonyl ) 4 - ( 2 - f uryl ) thiazol- 2 - 
yl] pyridine- 4 -carboxamide (Compound 355) 

In a manner similar to that in Example 354, by using 
15 ethyl iodide in place of methyl iodide, the entitled 
Compound 355 (99.0 mg, 88 %) was obtained from Compound 
353 (105 mg, 0.288 mmol) • 

^H NMR (DMSO-d6, 6 ppm) : 1.44 (t, J = 7.3 Hz, 3H) , 3.94 (q, 
J = 7.3 Hz, 2H), 6.34 (dd, J = 1.7, 3.3 Hz, IH) , 6.66-6.72 

20 (m, 2H), 7.11 (d, J = 3.3 Hz, IH) , 7.31 (d, J = 1.7 Hz, 
IH), 7.33-7.34 (m, IH) , 7.73 (d, J = 6.1 Hz, 2H) , 8.80 (d, 
J = 6.1 Hz, 2H), 10.9 (br s, IH) . 
APCIMS m/z: [M+H]* 393. 
m.p.: 127-134°C. 

25 [Example 356] 

N- [5- ( l-Benzylpyrrol-3-ylcarbonyl) -4- (2-furyl)thiazol-2- 
yl]pyridine-4-carboxamide (Compound 356) 

In a manner similar to that in Example 354, by using 
benzyl chloride in place of methyl iodide, the entitled 

30 Compound 356 (106 mg, 85 %) was obtained from Compound 353 
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(100 mg, 0.274 mmol) . 

NMR (DMSO-de. 6 ppm) : 5.06 (s. 2H) , 6.35 (dd. J = 1.8. 
3.5 Hz, IH), 6.65-6.75 (m, 2H) . 7.11-7.14 (m, 3H) . 7.31- 
7.37 (m, 5H), 7.73 (d, J = 6.1 Hz, 2H) , 8.81 (d, J = 6.1 
5 Hz, 2H), 10.6 (br s, IH) . 
APCIMS m/z: [M+H]* 455. 

m.p. : 175-178°C. 

[Example 357] 

N- [ 5 - { 5 - t ert -Butyl -1,3,4- oxadiazol - 2 -ylcarbonyl ) - 4 - ( 2 - 

10 furyl) thlazol- 2 -yl] pyridine- 4 -carboxamide (Compound 357) 

2-tert-Butyl-l,3,4-oxadiazole (116 mg, 0.919 mmol) 
obtained according to the method described In WOOl/57.004 
was dissolved In THF (4 mL), and a 2.00 mol/L solution of 
lithium dlisopropylamide (0.420 mL, 0.840 mmol) in THF was 

15 added thereto in a stream of argon at -78°C, followed by 
stirring for 15 minutes at -78°C. A solution of Compound 
98 (100 mg, 0.279 mmol) in THF (2 mL)was added dropwise to 
the reaction mixture, followed by stirring at room 
temperature for 1.5 hours. The reaction mixture was 

20 poured into a saturated aqueous solution of ammonium 
chloride, followed by extraction with ethyl acetate. The 
organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrpus magnesium 
sulfate, and then the solvent was distilled away under 

25 reduced pressure. The resulting residue was reslurried 
with ethaiiol to afford the entitled Compound 357 (80.7 mg, 
68 %) . 

^H NMR (DMSO-dfi, 6 ppm): 1.40 (s, 9H) , 6.71 (dd, J = 1.9, 

i 

3.5 Hz, IH), 7.59 (d, J = 3.5 Hz, IH) , 7.84 (d, J = 1.9 Hz, 
30 iH), 8.05 (dd, J = 1.6, 6.2 Hz, 2H) , 8.85 (dd, J = 1.6, 
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6.2 Hz, 2H), 13.77 (br IH) . 
ESIMS m/z: [M+H]* 424. 
ih.p.: 190-255°C (decomposition), 
[Example .358] 

5 2-Amino-4- ( 2-£u2ryl ) thiazol- 5-yl 2-oxo-l , 2-dihyd2:opyi:iclln- 
5-yl ketone (Compound 358) . . 

Compound 318 (1.36 g, 4.51 mmol) was dissolved In 
acetic acid (4 mL), and 48 % hydrobromic acid (4 mL) was 
added thereto, followed by stirring at 100*'C for 1 hour. 
10 The reaction mixture was poured into aqfueous saturated 
sodium carbonate solution, ajad the precipitated solid was 
collected by filtration to afford the entitled Compound 
358 (i.20 g, 93 %) . 

NMR (DMSO-d6, 8 ppm) : 6.18 (d, J = 9 . 5 Hz , IH) , 6.50 (dd, 
15 J = 1.6, 3.2 Hz, IH), 6.73 (d, J = 3.2 Hz, IH) , 7.54 (d, J 
= 1.6 Hz, IH), 7.60 (dd, J = 2.4, 9.5 Hz, IH) , 7.74 (d, J 
= 2.4 Hz, IH), 7.83 (br s, 2H) . 
[Example 359] 

2-Amino- 4- ( 2-furyl) thiazol- 5-yl l^methyl-2-oxo-l , 2- . 

20 dihydropyridin-5-yl ketone (Compound 359) 

In a manner similar to that in Example 126, thie 
entitled Compound 359 (160 mg, 53 %) was obtained as a 
yellow solid from Compound 358 (287 mg, 1.00 mmol) in 
place of Compound q. 

25 /H NMR (DMSO-de, 8 ppm): 3.30 (s> 3H), 6.30 (d, J = 9.7 Hz, 
IH), 6.51 (dd, J = 1.6, 3.2 Hz, IH) , 6-74 (dd, J = 0.5, 
3.2 Hz, IH), 7.51 (dd, J = 0.5, 1.6 Hz, IH) , 7.60 (dd, J = 
2.7, 9.7 Hz, IH) , 7.94 (br s, 2H) , 8.11 (d, J = 2.7 Hz, 
IH). 

30 ESIMS m/z: [M+H]* 302. 
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[Example 360] 

N- [4- ( 2-Furyl) -5- ( l-methyl-2-oxo-l , 2-clillydropyridin-5- 
ylcarbonyl ) thiazol- 2 -yl ] pyridine- 4 -carboxamide ( Compound 
360) 

5 In a manner- similar to that In Example 187, a crude 

Compound 360 was obtained from Compound 359 (160 mg, 0.530 
mmol) In place of Compound 186. The resulting crude 
Compound 360 was reslurried with methanol to afford the 
entitled Compound 360 (134 mg, 64 %) as a yellow solid. 

10 NMR (DMSO-dg, 6 ppm) : 3.33 (s, 3H) , 6.41 (d, J = 9.7 Hz, 

IH), 6.59 (dd, J = 2.2, 3.2 Hz, IH) , 6.88 (d, J = 3.2 Hz, 
IH), 7.65 (d, J = 2.2 Hz, IH) , 7.77(dd, J = 2.4, 9.7 Hz 
IH), 8.03 (dd, J = 1.6, 4.6 Hz, 2H) , 8.37 (d, J =2.4 Hz, 
IH), 8.84 (dd, J = 1.6, 4.6 Hz, 2H) , 13.58 (brs, IH) . 

15 APCIMS m/z: [M+H]*.407. 
m.p-: 294-295''C. 
[Example 361] 

2-Amlno-4-(2-furyl) thiazol-5-yl , l-ethyl-2-oxo-l , 2- 

dlhydropyrldln-5-yl ketone (Compound 361) 
20 In a manner similar to that In Example 126, by using 

ethyl Iodide In place of methyl Iodide, the entitled 
Compound 361 (160 mg, 51 %) was obtained as a yellow solid 
from Compound 358 (287 mg, 1.00 mmol) in place of Compound 

q. 

25 ^H NMR (DMSO-dfi, 8 ppm): 1.01 (t, J = 6.5 Hz, 3H) , 3.79 (q, 
J = 6.5 Hz, 2H), 6.34 (d, J = 9.5 Hz, IH) , 6.50 (dd, J = 
1.6, 3.2 Hz, IH), 6.74 (d, J = 3-2 Hz, IH) , 7.51 (d, J = 
1.6 Hz, IH), 7-64 (dd, J = 2.4, 9 . 5 Hz , IH) , 7.93 (br s, 
2H), 8.11 (d, J = 2.4 Hz, IH) . 

30 APCIMS m/z: [M+H]*316. 
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[Example 362] 

N- [ 5 - ( l-Ethyl-2-oxo-l , 2-dihydropyridin-5-ylcarbonyl) - 4- ( 2- 
f uryl ) thiaz ol - 2 -yl ] pyridine - 4 - carboxamide ( Compound 362) 

In a manner similar to that in Example 187, a crude 
5 Compound 362 was obtained from Compound 361 (160 mg, 0.510 
mmol) in place of Compound 186. The resulting crude 
Compound 362 was res lurried with methanol to afford the 
entitled Compound 362 (80.7 mg, 38 %) as a yellow solid. 
NMR (DMSO-de, 6 ppm) : 1.04 (t, J = 7 . 3 Hz , 3H) , 3.85 (q, 
10 J = 7.3 Hz, 2H), 6.43 {d„ J = 9.7 Hz, IH), 6.58 (dd, J = 
1.6, 3.2 Hz, IH), 6.88 (d, J = 3.2 Hz, IH) , 7.64 (d, J = 

1.6 Hz, IH), 7.98 (dd, J = 2.7, 9.7 Hz, IH) , 8.04 (dd, J = 

1- 6, 4.4 Hz, 2H), 8.32 (d, J = 2.7 Hz, IH) , 8.85 (dd, J = 
1.6, 4.4 Hz 2H), 13.59 (br s, IH) . 

15. APCIMS m/z: [M+H]* 421. 
m.p.: 295-296*'C. 
[Example 363] 

2 - Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl 1 - benzyl - 2 - oxo -1,2- 
dihydropyridin-5-yl ketone (Compound 363) 

20 In a manner similar to that in Example 126, by using 

benzyl bromide in place of methyl iodide, the entitled 
Compound 363 (130 mg, 34 %) was obtained from Compound 362 
(287 mg, 1.00 mmol) in place of Compound q. 

^H NMR (DMSO-dfi, 5 ppm): 5.02 (s, 2H) , 6.36 (d, J = 9.7 Hz, 
25 IH), 6.45 (dd, J = 1.6, 3.2 Hz, IH) , 6.70 (dd, J = 0.5, 
3.2 Hz, IH), 7.10 (dd, J =1.6, 7.5 Hz, 2H) , 7.20-7.30 (m, 
3H), 7.43 (dd, J = 0.5, 1.6 Hz, IH) , 7.64 (dd, J = 2.7, 

9.7 Hz, IH), 7.90 (br s, 2H) , 8.29 (d, J = 2.7 Hz, IH) . 
APCIMS m/z: [M+H]* 378. 

30 [Example 364] 
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N - [ 5 - ( 1 - Benzyl - 2 - oxo -1,2- dihydr opyr idin - 5 -ylcarbonyl ) - 4 - 
( 2 - f ury 1 ) t hlaz ol - 2 - yl ] pyridine - 4 - car boxamide ( Compound 

364) 

In a manner similar to that in Example 187, a crude 
5 Compound 364 was obtained from Compound 363 (130 mg, 0.340 
mmol) in place of Compound 186. The resulting crude 
Compound 364 was reslurried with methanol to afford the 
entitled Compound 364 (98.1 mg, 60 %) as a yellow solid. 
NMR (DMSO-de, 6 ppm) : 5.05 (s, 2H) , 6.45 (d, J = 9 . 5 Hz , 
10 IH), 6.54 (dd, J = 1.9, 3.2 Hz, IH) , 6.83 (d, J = 3.2 Hz, 
IH), 7.04-7.12 (m, 2H), 7.24-7.30 (m, 3H) , 7.58 (d, J = 
1.9 Hz, IH), 7.82 (dd, J = 2.7, 9.5 Hz, IH) , 8.02 (dd, J = 
1.6, 4.6 Hz, 2H), 8.51 (d, J = 2.7 Hz, IH) , 8.83 (dd, J = 
1.6, 4.6 Hz, 2H), 13.57 (br s, IH) . 
15 APCIMS m/z: [M+H]'' 483. 

m.p.: 265-282°C (decomposition) 
[Example 365] 

2-Amino-4- ( 2-f uryl) thiazol-5-yl 2-oxo-l , 2 -dihydr opyr idin - 

4-yl ketone (Compound 365) 
20 In a manner similar to that in Excunple 358, the 

entitled Compound 365 (444 mg, 41 %) was obtained from 

Compound 335 (1.14 g, 3.78 mmol) in place of Compound 318. 
^H NMR (DMSO-de, 8 ppm): 6.15 (dd, J = 1.6, 6.2 Hz, IH) , 

6.22 (d, J = 1.6 Hz, IH), 6,51 (dd, J =1.9, 3.5 Hz, IH) , 
25 6.98 (d, J = 3.5 Hz, IH), 7.33 (d, J = 6.2 Hz, IH), 7.52 

(d, J =1.9 Hz, IH), 11.65 (br s, IH) . 

APCIMS m/z: [M+H]* 288. 

[Example 366] 

2-Amino-4- ( 2-f uryl) thiazol-5-yl 1 -methyl- 2 -oxo- 1 , 2- 

30 dihydropyridin-4-yl Icetone (Compound 366) 
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In a manner similar to that in Example 126, the 
entitled Compound 366 (114 mg, 77 %) was obtained as a 
yellow solid from Compound 365 (140 mg, 0.487 mmol) in 
place of Compound g. 
5 NMR (DMSO-de, 8 ppm) : 3-39 (s, 3H) , 6.19 (dd, J = 1.9, 

7.0 Hz, IH), 6.30 (d, J = 1.9 Hz, IH) , 6.51 (dd, J = 1.9, 
3.5Hz, IH), 7.00 (dd J = 0.8, 3 . 5 Hz , IH) , 7.51 (dd, J= 
0.8, 1.9 Hz, IH), 7.66 (d, J = 7.0 Hz, IH) , 8.20 (br s, 
2H) . 

10 APCIMS m/z: [M+H]* 302. 
[Example 367] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( 1 -methyl - 2 - oxo - 1 , 2 - dihydropyridin- 4 - 
ylcarbonyl ) thiaz ol - 2 -y 1 ] pyridine - 4 carboxamide ( Compound 
367) , 

15 In a manner similar to that in Example 187, a crude 

Compound 367 was obtained from Compound 366 (114 mg, 0.378 
mmol) in place of Compound 186. The resulting crude 
Compound 367 was reslurried with methanol to afford the 
entitled Compound 367 (35.2 mg, 23 %) as a yellow solid. 

20 ^H NMR (DMSO-d6, 8 ppm): 3.44 (s, 3H) , 6.38 (dd, J = 1.9, 
7.0 Hz, IH), 6.53 (d, J = 1.9 Hz, IH), 6.62 (dd, J = 1.6, 

3.5 Hz, IH), 7.19 (dd, J = 0.5, 3.5 Hz, IH) , 7.70-7.77 (m, 
2H), 8.03 (dd, J = 1.6, 4.6 Hz, 2H) , 8.84 (dd, J = 1-6, 

4.6 Hz, 2H), 13.69 (br s, IH) . 
25 APCIMS m/z: [M+H]* 407. 

m.p- : 243-255*'C (decomposition) 
[Example 368] 

2-Amino-4-(2-furyl)thiazol-5-yl l-ethyl-2-oxo-l , 2- 

dihydropyridin-4-yl ketone (Compound 368) 
30 In a manner similar to that in Example 126, by using 



361 



ethyl Iodide in place of methyl iodide, the entitled 
Compound 368 (91.0 mg, 59 %) was obtained as a yellow 
solid from Compound 365 (140 mg, 0.487 mmol) in place of 
Compound q. 

5 NMR (DMSO-de, 6 ppm) : 1.18 (t, J « 7-3 Hz, 3H) , 3.86 (q, 

J = 7.3 Hz, 2H), 6.20 (dd, J = 1.6, 4.9 Hz, IH) , 6.26 (d, 
J = 1.6 Hz, IH), 6.49 (dd, J = 1.6, 3.2 Hz, IH), 6.95 (dd, 
J = 0.5, 3.2 Hz, IH), 7.48 (dd, J = 0.5, 1.6 Hz, IH) , 7.66 
(d, J = 4.9 Hz, IH), 8.21 (br s, 2H) 
10 APCIMS m/z: [M+H]*316. 
[Example 369] 

N- [ 5 - ( 1 - Ethyl - 2 - oxo -1,2- dihydropyridin - 4 - ylcarbonyl ) - 4 - ( 2 - 
f uryl ) thiazol - 2 -yl ] pyridine - 4 - carboxamide ( Compound 369) 

In a manner similar to that in Example 187, a crude 

15 Compound 36 9 was obtained from Compound 368 (81.5 mg, 
0.258 mmol) in place of Compound 186. The resulting crude 
Compound 369 was reslurried with methanol to afford the 
entitled Compound 369 (31.4 mg, 29 %) as a yellow solid. 
^H NMR (DMSO-de, 8 ppm) : 1.21 (t, J = 7 . 6 Hz , 3H) , 3.91 (q, 

20 J = 7.0 Hz, 2H), 6.38 (dd, J = 1.9, 7.3 Hz, IH) , 6.50 (d, 
J = 1.9 Hz, IH) , 6.60 (dd, J = 1.9, 3.2 Hz, IH) , 7.15 (dd, 
J = 0.8, 3.2 Hz, IH), 7.65 (dd, J = 0.8, 1 . 9 Hz , IH) , 7.78 
(d, J =7.3 Hz, IH), 8.02 (dd, J = 1.6, 4.4 Hz, 2H) , 8.84 
(dd, J = 1.6, 4.4 Hz, 2H) , 13.69 (br s, IH). 

25 APCIMS m/z: [M+H]''421. 
m.p. : 277-281*'C. 
[Example 370] 

2-Amino- 4- ( 2-f uryl) thiazol- 5-yl l-benzyl-2-oxo-l , 2- 

dihydropyridin-4-yl ketone (Compound 370) 
30 In a manner similar to that in Example 126, by using 
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benzyl bromide in place of methyl iodide, the entitled 
Compound 370 (142 mg, 77 %) was obtained from Compound 365 . 
(140 mg, 0-487 mmol) in place of Compound q. 

NMR (DMSO-de, 8 ppm) : 5.07 (s, 2H) , 6.23 (dd, J = 2.2, 
5 7.0 Hz, IH), 6.32 (d, J = 2.2 Hz, IH) , 6.42 (dd, J = 1.9, 
3.5 Hz, IH), 6.91 (dd, J = 0.8, 3.5 Hz, IH) , 7.20-7.24 (m, 
2H), 7.29-7.41 (m, 4H) , 7 . 74 (d, J = 7 . 0 Hz , IH) , 8.22 (br 
s, 2H) 

APCIMS m/z: [M+H]* 378. 
10 [Example 371] 

N - [ 5 - ( 1 - Benzyl - 2 - oxo -1,2- dihydr opyr idin - 4 -ylcarbonyl ) - 4 - 
( 2 - f uryl ) thiazol- 2 -yl ] pyridine - 4 - carboxamide { Compound 

371) 

In a manner similar to that in Example 187, a crude 
15 Compound 371 was obtained from Compound 370 (121 mg, 0.319 
mmol) in place of Compound 186. The resulting crude 
Compound 371 was reslurried with methanol to afford the 
entitled Compound 371 (25.1 mg, 16 %) as a yellow solid. 
^H NMR (DMSO-ds, 8 ppm): 5.11 (s, 2H) , 6.41 (dd, J = 1.9, 
20 6.7 Hz, IH), 6.54 (d, J = 1.9 Hz, IH) , 6.55 (dd, J = 1.9, 
3.5 Hz, IH), 7.09 (dd, J = 0.8, 3.5 Hz, IH) , 7 . 20-7 . 41 (m, 
5H) , 7.55 (dd, J = 0.8, 1.9 Hz, IH) , 7.85 (d, J = 6.7 Hz, 
IH), 8.02 (dd, J = 1.6, 4.3 Hz, 2H) , 8.83 (dd, J = 1.6, 
4.3 Hz, 2H), 13.68 (br s, IH) . 
25 APCIMS m/z: [M+H]* 483. 
m.p. : 288-29l'*C. 
[Example 372] 

tert-Butyl N- [4-(2-furyl) -5- (pyrazin-2-ylcarbonyl) thiazol- 
2 -yl] carbamate (Compound 372) 
30 In a manner similar to that in Example 185, by using 
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2-pyrazinecarboxyllc acid in place of plcollnlc acid, the 
entitled Compound 372 (60.0 mg, 11 %) was obtained from 
Compound h (500 mg, 1.45 mmol) obtained in Reference 
Example 8. 

5 NMR (CDCI3, 8 ppm) : 1,53 (s, 9H) , 6.54 (dd, J = 1.8, 3.7 

Hz, .lH), 7.47 (d, J = 1.8 Hz, IH) , 7.82 (d, J = 3.7 Hz, 
IH), 8.63-8.64 (m, IH) , 8.72-8.73 (m, IH) , 9.34-9.35 (m, 
IH) . 

[Example 373] 

10 2-Amino-4- (2-furyl) thiazol-5-yl pyrazin-2-yl ketone 

(Compound 373) 

In a manner similar to that in Example 186, the 
entitled Compound 373 (44.0 mg, 100 %) was obtained from 
Compound 372 (60.0 mg, 6.161 mmol) in place of Compound 

15 185. 

NMR {CDCI3, 8 ppm): 6.48 (dd, J = 1.8, 3.5 Hz, IH) , 7.42 

(d, J = 1.8 Hz, IH), 7.84 (d, J = 3.5 Hz, IH) , 8.49 (dd, J 

= 1.5, 2.5 Hz, IH), 8.66 (d, J = 2.5 Hz, IH), 9.29 (d, J = 

1.5 Hz, IH) , 
20 [Example 374] 

N- [4- (2-Furyl) -5- (pyrazin-2-ylcarbonyl) thiazol-2- 

yl] pyridine- 4 -carboxamide (Compound 374) 

In a manner similar to that in Example 187, the 

entitled Compound 374 (50.0 mg, 82 %) was obtained from 
25 Compound 373 (44.0 mg, 0.161 mmol) in place of Compound 

186. 

^H NMR (DMSO-dfi, 8 ppm): 6.63 (dd, J = 1.8, 3.5 Hz, IH) , 
7.40 (d, J = 3.5 Hz, IH), 7.66 (d, J = 1.8 Hz, IH) , 8.05 
(d, J = 5.9 Hz, 2H), 8.74 (dd, J = 1.3, 2.5 Hz, IH) , 8,85 
30 (d, J = 5.9 Hz, 2H), 8.89 (d, J = 2.5 Hz, IH) , 9.23 (d, J 
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= 1.3 Hz, IH) . 

APCIMS m/z: [M+H]"^ 378. 

m.p. : >300*'C. 
[Example 375] 

5 N- [4 - (2-Furyl) -5 - (pyr±m±d±n-4-ylcarbonyl) th±azol-2- 
yl]pyrld±ne-4-carboxaIn±de (Compound 375) 

2 , 2 , 6 , e-Tetramethylpiperldlne (0.233 mL, 1.38 mmol) 
was dissolved in THF (6 mL), and a 1.58 mol/L solution of 
n-butyllithlum in n-hexane (0.880 mL, 1.38 mmol) was added 

10 thereto in a stream of argon at -78**C, followed by 
stirring at room temperature for 30 minutes. At -78*^0, a 
solution of Compound 98 (150 mg, 0.419 mmol) and 
pyr imidine (0.0990 mL , 1.26 mmol ) in THF ( 2 mL ) was added 
to the reaction mixture, followed by stirring at room 

15 temperature for 2 hours . The reaction mixture was poured 
into a saturated aqueous solution of ammonium chloride, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 

20 and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel column chromatography (ethyl acetate) to afford 
the entitled Compound 375 (11.0 mg, 7 %). 

^H NMR (DMSO-dfi, 6 ppm): 6.64 (dd, J = 1.8, 3.5 Hz, IH) , 
25 7.42 (dd, J = 0.7, 3.5 Hz, IH) , 7.66 (dd, J = 0.7, 1.8 Hz, 

IH), 8.02-8.03 (m, IH) , 8.05 (d, J = 6.1 Hz, 2H) , 8.85 (d, 

J = 6.1 Hz, 2H), 9.12-9.14 (m, IH) , 9.33-9.34 (m, IH) , 

13.6 (br s, IH) . 

APCIMS m/z: [M+H]* 378. 
30 m.p. : >300*'C. 
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[Example 376] 

N- [4 - (2-Furyl) -5- {pyridaz±n-3-ylcarbonyl) thiazol-2- 
yl]pyridine-4-carboxaInlde (Compound 376) 

In a manner similar to that In Example 375, by using 
5 pyrldazlne In -place of pyrimidlne, the entitled Compound 
376 (117 mg, 75 .%) was obtained from Compound 98 (150 mg, 
0. 419 mmol) . 

NMR (DMSO-de, 8 ppm) : 6.36 (d, J = 9.6 Hz, IH) , 6.46 (dd, 
J = 1.8, 3.3 Hz, IH), 6.94 (dd, J = 0.7, 3.3 Hz, IH) , 
10 7.38-7.53 (m, 4H) , 7.65 (d, J = 6.1 Hz, 2H), 8.05 (dd, J = 
2.5, 9.6 Hz, IH) . 
APCIMS m/z: [M+H]* 378. 
m.p. ; 280-28l''C. 
[Example 377] 

15 N- [ 5 - Acetyl - 4 - ( 2 - f ury 1 ) thlaz ol - 2 - y 1 ] pyridine - 4 - carboxamide. 
(Compound 377) 

Compound 98 (1.01 g, 2.82 mmol) was suspended in THF 
(20 mL), and a 0.93 mol/L solution of methylmagnesium 
bromide (12.0 mL, 11.2 mmol) in THF was added thereto 

20 under ice-cboling, followed by stirring at room 
temperature for 2 . 5 hours . A saturated aqueous solution 
of ammonium chloride was added to the ^reaction mixture, 
and the precipitated solid was collected by filtration to 
afford the entitled Compound 377 (609 mg, 69 %) as a pale 

25 yellow solid. 

^H NMR (DMSO, 6 ppm): 3.33 (s, 3H) , 6.71 (dd, J = 1.8, 3.5 
Hz, IH), 7.43 (dd, J = 0.7, 3.5 Hz, IH) , 7.91 (dd, J = 0.7, 
1.8 Hz, IH), 8.02 (d, J = 4.4 Hz, 2H) , 8.83 (d, J = 4.4 Hz, 
2H) , 13.55 (br s, IH) . 

30 ESIMS m/z: [M+H]* 314. 
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m.p.: 252-259°C (decomposition). 
[Example 378] 

t ert - Butyl N- [ 4 - ( 2 - f uryl ) - 5 - ( txlf luoroacetyl ) thlazol - 2 - 
y 1 ] car bcuna t e ( Compound 378) 
5 In a manner similar to that In Step 2 of Example 176, 

by using phenyl trlf luoroacetate In place of phenyl 2- 
cyanobenzoate, the entitled Compound 378 (366 mg, 67 %) 
was obtained from Compound h (520 mg, 1.51 mmQl) obtained 
In Reference Example 8 . 
10 NMR (CDCI3, 6 ppm): 1.53 (s, 9H) , 6.61 (dd, J = 1.6, 3.5 

Hz, IH), 7.61 (dd, J= 0-8, 1.6 Hz, IH) , 8.06 (dd, J = 0.8, 
3.5 Hz, IH), 8.90 (br s, IH) 
ESIMS m/z: [M-H]' 361. 
. [Example 379] 

15 2-Amlno-4-(2-furyl)thlazol-5-yl trlf luoromethyl Icetone 

(Compound 379) 

In a manner similar to that In Example 186, the 

entitled Compound 379 (172 mg,. 65 %) was obtained from 

Compound 378 (366 mg, 1.01 mmol) In place of Compound 185. 
20 ^H NMR (DMSO-de, 6 ppm) : 6.71 (dd, J = 1.6, 3.5 Hz, IH) , 

7.83 (d, J = 3.5 Hz, IH) , 7.92 (d, J = 1.6 Hz, IH) , 8.75 

(br s, 2H) 

APCIMS m/z: [M+H]* 263. 
[Example 380] 

25 N- [ 4 - ( 2 -Furyl ) - 5 - ( trlf luoroacetyl ) thlazol- 2 -yl ] pyridine- 4 - 
carboxamlde (Compound 380) 

In a manner similar to that In Example 187, the 
entitled Compound 380 (52.3 mg, 22 %) was obtained from 
Compound 379 (172 mg, 0.656 mmol) in place of Compound 186. 

30 ^H NMR (DMSO-d6, 8 ppm): 6.79 (dd, J = 1.6, 3.5 Hz, IH) , 
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7.81 (dd, J = 0.8, 3.5 Hz; IH) , 8.01 (dd, J = 0.8, 1.6 Hz, 
IH), 8.05 (dd, J = 1-6, 4 . 3 Hz , 2H) , 8.86 (dd, J = 1.6, 
4.3 Hz, 2H) . 
APCIMS m/z: [M-H]" 366. 
5 m.p.: 268-270^'C. 
[Example 381] 

N- [4- ( 2-FurYl) -5-propionylthiazol-2-yl]pyrid±ne-4- 
carboxamxde (Compound 381) 

Compound 98 (200 mg, 0.559 mmol) was suspended in 

10 THF (2 mL) , and a 0.89 mol/L solution of ethylmagnesium 
bromide (2.00 mL, 1.78 mmol) in THF was added thereto 
under ice-cooling, followed by stirring overnight at room 
temperature. A saturated aqueous solution of ammonium 
chloride was added to the reaction mixture, followed by 

15 extraction with a mixed solvent (4:1) of chloroform and 2- 
propanol. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 

20 residue was purified through silica gel column 
chromatography (chloroform: methanol ^ 200:1) to afford the 
entitled Compound 381 (27.2 mg, 15 %) as a pale yellow 
solid. 

^H NMR (DMSO, 6 ppm) : 1.08 (t, J = 7.2 Hz, 3H) , 2.88 (q, J 
25 = 7.2 Hz, 2H), 6.70 (dd, J = 1.8, 3.7 Hz, IH) , 7.46 (dd, J 
= 0.7, 3.7 Hz, IH), 7.89 (dd, J = 0.7, 1 . 8 Hz , IH) , 8.02 
(d, J = 4.4 Hz, 2H), 8.83 (d, J =4.4 Hz, 2H), 13.52 (br s, 
IH). - 

ESIMS m/z: [M+H]* 328. 
30 m.p.: 225-240''C (decomposition). 
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[Example 382] 

N - [ 5 - Butyryl - 4 - ( 2 - f uxyl ) thiaz ol - 2 -yl ] pyridine - 4 - 
carboxamide (Compound 382) 

Compound 98 (200 mg, 0.559 mmol) was suspended in 
THF (5 mL), and a 1.01 mol/L solution of propylmagnesixjm 
bromide (2.00 mL, 2.02 mmol) in THF was added thereto 
under ice-cooling, followed by stirring for 1 hour at room 
temperature. A saturated aqueous solution of ammonium 
chloride was added to the reaction mixture, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane: ethyl acetate = 1:4) to 
afford the entitled Compound 382 (76.3 mg, 40 %) as a 
yellowish green solid. 

NMR (DMSO, 8 ppm) : 0.90 (t, J = 7.3 Hz, 3H) , 1.60-1.66 
(m, 2H), 2.82 (t, J = 7.3 Hz, 2H) , 6.70 (dd, J = 1.8, 3.5 
Hz, IH), 7.46 (dd, J = 0.8, 3.5 Hz, IH) , 7.90 (dd, J = 0.8, 
1.8 Hz, IH), 8.02 (d, J = 4.5 Hz, 2H) , 8.83 (d, J = 4.5 Hz, 
2H) , 13.55 (br s, IH) . 
ESIMS m/z: [M-H]" 340. 
m.p.: 191-194°C. 
[Example 383] 

tert -Butyl N- [ 5 -butyryl - 4 - ( 2 -f uryl ) thiazol - 2 -yl ] carbamate 
(Compound 383) 

In a manner similar to that in Example 185, by using 
butyric acid in place of picolinic acid, the entitled 
Compound 383 (733 mg, 48 %) was obtained from Compound h 
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(1.57 g, 4.55 mmol) obtained in Reference Example 8. 

NMR {CDCI3, 8 ppm) : 0.86 (t, J = 7.3 Hz, 3H) , 1.15-1.60 
(m, 2H), 1.50 (s, 9H) , 1.70-2105 (m, 2H) , 6.48 (dd, J = 
1.8 Hz, 3.3 Hz, IH), 6.99 (dd, J = 0.8, 1.8 Hz, IH) , 7.47 
5 (dd, J = 0.8, 3.3 Hz., IH) , 8.20 (br s, IH) . 
ESIMS m/z: [M+H]* 337. 
[Example 384] 

2-Amlno-4-(2-furyl)thlazol-5-yl propyl ketone (Compound 
384) 

10 In a manner similar to* that in Example 186, the 

entitled Compound 384 (159 mg, 15 %) was obtained from 
Compound 383 (618 mg, 1.84 mmol) in place of Compound 185. 
^H NMR (CDCI3, 8 ppm): 0.86 (t, J = 7.3 Hz, 3H) , 1.15-2.05 
(m, 4H), 5.46 (br s, 2H), 6.53 (dd, J = 1.8 Hz, 3.6 Hz, 

15 IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH) , 7.66 (dd, J = 0.7 Hz, 
3.6 Hz, IH) . 
ESIMS m/z: [M+H]"^ 237. 
[Example 385] 

N - [ 5 - Bu tyryl - 4 - ( 2 - f ury 1 ) thiaz ol - 2 - 

20 yl ] cyclopropanecarboxamide (Compound 385) 

Compound. 384 (79.8 mg, 0.338 mniol) and N,N- 
dime thylaminopyridine (2.10 mg, 0.0172 mmol ) were 
dissolved in pyridine (1.5 mL), and cyclopropanecarbonyl 
chloride (0.0521 mL, 0.570 mmol) was added thereto under 

25 ice-cooling, followed by stirring at room temperature for 
5 . 5 hours . Aqueous saturated sodium hydrogencarbonate 
solution was added to the reaction mixture, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 

30 chloride and dried over anhydrous magnesium sulfate, and 
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then the solvent was distilled away under reduced pressure. 
The resulting residue was recrystallized from ethanol to 
afford the entitled Compound 385 (57.1 mg, 55 %) as a 
white solid. 

5 NMR (CDCI3, 8 ppm) : 0.92-1.02 (m, 2H) , 0.95 (t, J = 7.3 

Hz, 3H)/ 1.16-1.25 (m, 2H) , 1.42-1.53 (m, IH) , 1.73-1.79 
(m, 2H), 2.81 (t, J = 7.3 Hz, 2H) , 6.56 (dd, J = 1.8, 3.7 
Hz, IH), 7.56 (dd, J = 0.7, 1.8 Hz, IH), 7.84 (dd, J = 0.7, 
3.7 Hz, IH), 9.95 (br s, IH) . 
10 ESIMS m/z: [M+H]* 305. 
m.p.: 170-172°C. 
[Example 386] 

N- [ 5 -Butyryl - 4 - ( 2 - { f uryl ) thiazol - 2 -yl ] fur an- 2 - carboxamlde 
(Compound 386) 

15 . In a manner similar to that in Example 385, by using 

2-furoyl chloride (57.1 mL, 0.582 mmol) in place of 
cyclopropanecarbonyl chloride, the entitled Compound 386 
(28.9 mg, 76 %) was obtained as a white solid from 
Compound 384 (80.0 mg, 0.339 mmol). 

20 ^H NMR (CDCI3, 8 ppm) : 1.00 (t, J = 7-3 Hz, 3H) , 1.76-1.82 
(m, 2H), 2.85 (t, J = 7.3 Hz, IH) , 6.57 (dd, J = 1.7 Hz, 
3.3 Hz, IH), 6.65 (dd, J = 1.8, 3.7 Hz, IH) , 7.41 (dd, J = 
0.7, 3.7 Hz, IH), 7.59 (dd, J = 0.7, 1.8 Hz, IH) , 7.60 (dd, 
J = 0.7, 1.8 Hz, IH), 7.82 (dd, J = 0.7 Hz, 3.3 Hz, IH) , 

25 9.80 (br s, IH) . 

ESIMS m/z: [M+H]* 331. 
m.p.: 172-176'*C. 
[Exeunple 387] 

N- [ 5 - Butyryl - 4 - ( 2 - f uryl ) thiaz ol - 2 -yl ] - 2 - 
3 0 ( chlorome thy 1 ) pyridine - 4 - carboxamlde ( Compound 387) 
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In a manner similar to that In Example 187, by using 
2- (chloromethyl)lsonicotlnic acid obtained according to 
the method described In WO03/043636 In place of 
Isonlcotlnlc acid, the entitled Compound 387 (151 mg, 
5 92 %) was obtained from Compound 384 (100 mg, 0.423 mmol) 
In place of Compound 186. 

NMR (CDCI3, 8 ppm): 1.02 (t, J = 7.4 Hz, 3H) , 1.78-1.84 
(m, 2H), 2.87 (t, J = 7.4 Hz, 2H) , 4.71 (s, 2H) , 6.44 (dd, 
J = 1.8, 3.6 Hz, IH), 7.38 (dd, J = 0.7, 1.8 Hz, IH) , 
10 7.61-7.71 (m, IH) , 7.74 (dd, J = 0.7, 3.6 Hz, IH) , 7.88 (s, 
IH), 8.73 (d, J = 5.1 Hz, IH) . 
[Example 388] 

N- [ 5 -Butyryl- 4 - ( 2 - f uryl ) thlazol- 2 -yl ] - 2 - 
(methoxymethyl) pyridine- 4 -carboxamlde (Compound 388) 

15 Compound 387 (262 mg, 0.671 mmol) was dissolved In 

methanol (5 mL), and 55 % sodium hydride (34.0 mg, 0.775 
mmol) was added thereto, followed by stirring under 
heating and reflux for 4 hours . Water was added to the 
reaction mixture, followed by extraction with chloroform. 

20 The organic layer was dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The .resulting residue was purified 
through silica gel column chromatography 

(chloroform: methanol = 99:1) to afford the entitled 

25 Compound 388 (142 mg, 55 %) . 

^H NMR (CDCI3, 8 ppm): 1.01 (t, J = 7.3 Hz, 3H) , 1.77-1.83 
(m, 2H), 2.87 (t, J = 7.3 Hz, 2H) , 4.60 (s, 2H) , 6.43 (d, 
J = 1.8, 3.5 Hz, IH), 7.39 (d, J = 1.8 Hz, IH) , 7.61-7.71 
(m, IH), 7.73 (d, J = 3.5 Hz, IH) , 7.79 (s, IH), 8.71 (d, 

30 J = 5.0 Hz, IH). 
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APCIMS m/z: [M+HT 386. 
[Example 389] 

N- [5-Butyryl-4- (2-furyl)thiazol-2-yl] -2- [2- 
( dime thy lamino ) ethoxymethyl ] pyridine - 4 - carboxamide 
5 hydrochloride (Compound 389) 

Compound 387 (247 mg, d«635 mmol) was dissolved in 
2-(dimethylamino)ethanol (3 mL), and 55 % sodium hydride 
(55,0 mg, 1.27 mmol) was added thereto, followed by 
stirring at room temperature for 2 hours . The 

10 precipitated solid was collected by filtration to afford a 
free form of the entitled Compound. An ethyl acetate 
solution of 4 mol/L hydrogen chloride was added to the 
resulting free form, and the precipitated solid was 
collected by filtration to afford the entitled Compound 

15 389 (248 mg, 82 %) . 

NMR (DMSO-d6, 8 ppm) : 0.88 (t, J = 7.4 Hz, 3H), 1.57- 
1.63(m, 2H), 2.64 (t, J = 7.4 Hz, 2H) , 3.16 (s, 6H) , 3.53 
(t, J = 5.0 Hz, 2H), 3.95 (t, J - 5.0 Hz, 2H), 4.76 (s, 
2H), 6.60 (dd, J = 1.8, 3.3 Hz, IH) , 7.34 (dd, J = 0.8, 
20 3.3 Hz, IH), 7.77 (dd, J = 0.8, 1.8 Hz, IH) , 8.05-8.15 (m, 
IH), 8.35 (s, IH), 8.77 (d, J = 5.0 Hz, IH) . 
APCIMS m/z: [M+H]* 443. 
[Example 390] 

N- [ 5 -Butyryl- 4 - ( 2 - f uryl ) thiazol- 2 -yl ] - 2 - 
25 morphollnoacet amide (Compound 390) 

In a msmner similar to that in Example 287, the 

entitled Compound 390 (150 mg, 69 %) was obtained from 

Compound 384 (150 mg, 0.526 mmol) in place of Compound 286. 

^H NMR (CDCI3, 6 ppm): 0.987 (t, J = 7.4 Hz, 3H) , 1.74-1.80 
30 (m, 2H), 2.67 (t, J = 4.6 Hz, 4H) , 2.82 (t, J = 7.4 Hz, 
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2H), 3.79 (t, J = 4.6 Hz, 4H) , 6.57 (dd, J = 1.7, 3.5 Hz, 
IH), 7.59 (dd, J = 0.7, 1.7 Hz, IH) , 7.80 (dd, J = 0.7, 
3.5 Hz, IH) . 
APCIMS m/z: [M+H]* 364. 
5 [Example 391] 

tert -Butyl N- [ 4- (2-furyl) -5-lsobutyrylth±azol-2- 

yl]carbaInate (Compound 391) 

In a manner similar to that In Example 176, by using 
isobutyric acid in place of 2-cyanobenzoic acid, the 
10 entitled Compound 391 (618 mg, 55 %) was obtained from 
Compound h (1.16 g, 3.36 mmol) obtained in Reference 
Example 8 . 

^H NMR (CDCI3, 6 ppm): 1.22 (d, J = 7.0 Hz, 6H) , 1.54 (s, 
9H), 3.16 (septet, J = 7.0 Hz, IH) , 6.54 (dd, J = 1.8, 3.7 
15 Hz, IH), 7.55 (dd, J = 0.7, 1.8 Hz, IH), 7.79 (dd, J = 0.7, 
3.7 Hz, IH), 8.52 (br s, IH) . 
ESIMS m/z: [M+H]* 337. 
[Example 392] 

2-Amino-4- (2-furyl )thiazol-5-yl isopropyl ketone (Compound 
20 392) 

In a manner similar to that in Example 186, the 
entitled Compound 392 (217 mg, 27 %) was obtained as a 
pale yellow solid from Compound 391 (618 mg, 1.80 mmol) in 
place of Compound 185. 

25 ^H NMR (CDCI3. 8 ppm): 1.18 (d, J = 6.8 Hz, 6H) , 3.00 
(septet, J = 6.8 Hz, 2H) , 5.46 (br s, 2H) , 6.53 (dd, J = 
1.8, 3.6 Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH) , 7.66 (dd, 
J = 0-7, 3.6 Hz, IH) . 
ESIMS m/z: [M+H]* 237. 

30 m.p.: 195-199°C. 
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[Example 393] 

N- [4- { 2-FurYl) -S-isobutyrylttiiazol- 2 -yl] pyridine- 4- 
carboxamlde (Compound 393) 

Compound 392 (100 mg, 0.424 mmol) was dissolved In 
5 D^CF (5 mL) , and Isonlcotlnlc acid (205 mg, 1.68 mmol), EDC 
hydrochloride (324 mg, 1.69 mmol) and 1- 
hydroxybenzptriazole monohydrate (259 mg, 1.69 mmol) were 
added thereto, followed by stirring at 60°C for 3 hours. 
The reaction mixture was concentrated under reduced 

10 pressure, and a saturated aqueous solution of sodium 
hydrogencarbonate was added to the resulting residue, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 

15 and then the solvent was distilled away under reduced 
pressure. The resulting residue was recrystallized from 
ethanol to afford the entitled Compound 393 (103 mg, 71 %) 
as a pale green solid. 

NMR (CDCI3. 8 ppm): 1.27 (d, J = 6.6 Hz, 6H) , 3.26 

20 (septet, J = 6.6 Hz, IH), 6.53 (dd, J = 1.8, 3.7 Hz, IH) , 

7.52 (dd, J = 0.8, 1.8 Hz, IH) , 7.74 (d, J = 4.4 Hz, 2H) , 

7.82 (dd, J = 0.8, 3.7 Hz, IH) , 8.87 (d, J = 4.4 Hz, 2H) , 
10.17 (br s, IH). 
ESIMS m/z: [M+H]* 342. 

25 m.p. : 179-182*'C. 
[Example 394] 

N- [4 - (2-Furyl) - 5- isobutyrylthiazol- 2 -yl] cyclopropane 
carboxamide (Compound 394) 

In a manner similar to that in Example 385, the 
30 entitled Compound 394 (95.3 mg, 73 %) was obtained as a 
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pink solid from Compound 392 (100 mg, 0.424 nunol) In place 
of Compound 384. 

NMR {CDCI3, 6 ppm) : 0.93-1.03 (m, 2H) , 1; 15-1 . 25 (m, 2H) , 
1.23 (d, J = 7.0 Hz, 6H), 1.43-1.53 (m, IH) , 3.16 (septet, 
5 J = 7.0 Hz, IH), 6.55 (dd, J = 1.8, 3.7 Hz, IH) , 7.56 (dd, 
J = 0.7, 1.8 Hz, IH), 7.85 (dd, J = 0.7, 3.7 Hz, IH) , 
10.07 (br s, IH) . 
ESIMS m/z: [M+H]* 305. 
m.p. : 178-182°C. 
10 [Example 395] 

tert -Butyl N- [4 - (2-f uryl) -5 - ( 1-hydroxypentyl) tlilazol-2- 

395) 

ng, 1.01 mmol) was dissolved In THF 
(10 mL), and a 1.59 molj/L solution of n-butylllthium In n- 
15 hexane (5.70 mL, 9.06 ijmiol) was added thereto In a stream 

followed by stirring at room 
A saturated aqueous solution of 
added to the reaction mixture, 
with chloroform. The organic layer 



25 



yl ] carbamate ( Compound 
Compound 92 (298 



of argon at - 78°C , 
temperature for 2 hour^ 
ammonium chloride was 
followed by extraction 



20 was dried over anhydrous magnesium sulfate, and then the 



solvent was distilled 
resulting residue was 
chromatography ( hexane : 
entitled Compound 395 ( 
^H NMR (CDCI3. 8 ppm) 
(m, 13H), 1.79-1.97 (m, 
=6.7 Hz, IH) , 6-47 (dc 
= 0.8, 3.4 Hz, IH) , 7.4 
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away under reduced pressure. The 
purified through silica gel column 
ethyl acetate = 3:1) to afford the 
224 mg, 63 %) . 

I). 90 (t, J.= 7.0 Hz, 3H), 1.34-1.45 
2H), 5.43-5.49 (m, IH) , 5.46 (t, J 
J = 1.8, 3.4 Hz, IH), 6.68 (dd, J 
6 (dd, J = 0.8, 1.8. Hz, IH) . 



[Example 396] 

tert -Butyl N- [ 4- ( 2-f uiyl) -5-valerylthlazol-2-ylIcarbamate 
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(Compound 396) 

In a manner similar to that in Example 297, the 
entitled Compound 396 (134 mg, 60 %} was obtained as a 
pink solid from Compound 395 (224 mg, 0,. 635 mmol) in place 
5 of Compound 296. 

NMR (CDCI3, 8 ppm): 0.93 (t, J = 7.3 Hz, 3H) , 1.31-1.42 
(m, 2H), 1.53 (s, 9H)r, 1.62-1.77 (m, 2H) , 2.82 (t, J = 7.3 
Hz, 2H), 6.55 (dd, J ^ 1.8, 3.4 Hz, IH) , 7.55 (dd, J = 0.8, 
1.8 Hz, IH), .7.78 (d, J = 0.8, 3.4 Hz, IH) , 8.62 (br s, 
10 IH) . 

[Example 397] 

2-Amino-4- (2-furyl) thiazol-5-yi butyl ketone (Compound 
397) 

In a manner similar to that in Example 186, the 
15 entitled Compound 397 (71.7 mg, 75 %) was obtained from 
Compound 396 (134 mg,. 0.384 mmol) in place of Compound 185. 
^H NMR (CDCI3, 8 ppm) : 0.91 (t, J = 7.3 Hz, 3H) , 1.29-1.41 
(m, 2H), 1.61-1.72 (m, 2H) , 2.69 (t, J = 7.3 Hz, 2H), 5.99 
(br s, 2H), 6-55 (dd, J = 1.8, 3.5 Hz, IH) , 7.56 (dd, J = 
20 1.0, 1.8 Hz, IH), 7.62 (dd, J = 1.0, 3.5 Hz, IH) . 
[Example 398] 

tert -Butyl N- [ 4 - ( 2-furyl ) - 5 -pivaloylthiazol- 2 -yl ] carbamate 
(Compound 403) 

In a manner similar to that in Example 176, by using 

25 pivalic acid in place of 2-cyanobenzoic acid, the entitled 
Compound 398 (286 mg, 12 %) was obtained from Compound h 
(2.26 g, 6.55 mmol) obtained in Reference Example 8. 
^H NMR (CDCI3, 8 ppm):: 1.33 (s, 9H) , 1.51 (s, 9H) , 6.47 (dd, 
J = 1.8 Hz, 3.5 Hz, IH), 7.10 (d, J = 3.5 Hz, IH) , 7.46 (d, 

30 J « 1.8 Hz, IH), 8.631 (br s, IH) . 
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ESIMS m/z: [M+H]* 351- 
[ Example 399] 

2 - Amino - 4 - ( 2 - f uiry 1 ) thiazol - 5 -yl t ert - butyl ketone 

(Compound 399) 

5 In a manner similar to that in Example 186, by using 

Compound 398 (286 mg, 0.817 mmol) in place of Compound 185; 
the entitled Compound 399 (205 mg, 100 %) was obtained. 

NMR (CDCI3, 8 ppm): 1.30 (s, 9H), 5.26 (br s, 2H) , 6.47 
(dd, J = 1.8 Hz, 3.5 Hz, IH) , 7.30 (d, J = 3.5 Hz, IH) , 
10 7.47 (d, J = 1.8 Hz, IH) , 
ESIMS m/z: [M+H]* 251. 
[Example 400] 

N- [ 4 - ( 2 -Furyl ) - 5 -pivaloylthiazpl - 2 -yl ] pyridine- 4 - 
carboxamide (Compound 400) 

15 Compound 399 (102 mg, 0.408 mmol) was dissolved in 

DMF (5 mL), and isonicotinic acid (199 mg, 1^63 mmol), EDC 
hydrochloride (309 mg, 1.61 mmol) and 1- 

hydroxybenzotriazole monohydrate (245 mg, 1.60 mmol) were 
added thereto, followed by stirring at 60**^ for 1.5 hours. 

20 The reaction mixture was concentrated under reduced 
pressure, and a saturated aqueous solution of sodium 
hydrogencarbonate was added to the resulting residue, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 

25 sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was recrystallized from 
ethanol to afford the entitled Compound 400 (115 mg, 79 %) 
as a pale yellowish green solid. 

30 ^H NMR (CDCI3, 8 ppm): 1.36 (s, 9H) , 6.45 (dd, J = 1.8 Hz, 
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3-5 Hz, IH), 7-09 (dd, J = 0.5, 3.5 Hz, IH) , 7.44 (dd, J = 
0.5 Hz, 1.8 Hz, IH), 7.75 (d, J = 4.5 Hz, 2H) , 8.86 (d, J 
= 4.5 Hz, 2H), 10.05 (br s, IH) . 
ESIMS m/z: [M+H]* 356. 

5 m.p.: 240-245''C. 
[Example 401] 

N- [ 4 - ( 2 -Furyl ) - 5 -plvaloylthlazol - 2 - 

yl ] cyclopropanecarboxamide (Compound 401) 

In a manner similar to tliat in Example 400, by using 
10 cyclopropanecarboxylic acid (0.130 mL, 1.61 mmol) in place 
of isonicotinic acid, the entitled Compound 401 (94.8 mg, 
76 %) was obtained as a white solid from Compound 399 
(98.2 mg, 0.393 mmol). 

^H NMR (CDCI3, 8 ppm) : 0.88-0.98 (m, 2H) , 1.13-1.20 (m, 2H) , 
15 1.32 (s, 9H), 1.40-1.50 (m, IH) , 6.48 (dd, J = 1.8, 3.7 Hz, 

IH), 7.16 (dd, J = 0.7, 3.7 Hz, IH) , 7.48 (dd, J = 0.7, 

1.8 Hz, IH), 10.15 (br s, IH) . 

ESIMS m/z: [M+H]* 319. 

m.p.: 133-134°C. 
20 [Example 402] 

tert-Butyl N- [4^ (2-furyl) -5- (methoxyacetyl) thiazol-2- 

yl]carbamate (Compound 402) 

In a manner similar to that in Example 185, by using 

methoxyacetic acid in place of picolinic acid, the 
25 entitled Compound 402 (1.12 g, 42 %) was obtained from 

Compound h (2.69 g, 7.79 mmol) obtained in Reference 

Example 8. 

^H NMR (CDCI3, 8 ppm): 1.46 (s, 9H) , 3.47 (s, 3H) , 4.41 (s, 
2H), 6.54 (dd, J = 1.7, 3.5 Hz, IH) , 7.53 (d, J = 1.7 Hz, 
30 IH), 7.80 (d, J = 3.5 Hz, IH) . 
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[Example 403] 

2 -Amino- 4- { 2-f uiryl) thiazol-5-yl methoxymetliyl ketone 

(Compound 403) 

In a manner slmxlar* to tliat In Example 186, tlie 
5 entitled Compound 403 (296 mg, 98 %) was obtained from 

Compound 402 (428 mg, 1.26 mmol) In place of Compound 185. 
NMR (CDCI3, 8 ppm): 3.43 (s, 3H), 4.29 (s, 2H) , 6.54 (dd, 

J = 1.8, 3.5 Hz, IH), 7.55 (d, J = 1.8 Hz, IH) , 7.69 (d, J 

= 3.5 Hz, IH) . 
10 [Example 404] 

2 - Chlor o - N - [ 4 - ( 2 - f ury 1 ) - 5 - ( me ttioxyace tyl ) thiaz ol - 2 - 

y 1 ] pyridine - 5 - car boxamide ( Compound 404) 

In a manner similar to that in Example 187, by using 

6-chloronicotinic acid in place of isonicotinic acid, the 
15 entitled Compound 404 (129 mg, 81 %) was obtained from 

Compound 403 (100 mg, 0.420 mmol) in place of Compound 186. 

^H NMR (CDCI3, 8 ppm): 3.51 (s, 3H) , 4.44 (s, 2H) , 6.48 (dd, 

J = 1.8, 3.7 Hz, IH), 7.44-7.46 (m, 2H) , 7.77 (d, J = 3.7 

Hz, IH), 8-18 (dd, J.= 2.2, 8.4 Hz, IH) , 8.92 (d, J = 2.2 
20 Hz, IH) . 

APCIMS m/z: [M+H]* 378. 

m.p.: 174-183**C. 

[Example 405] 

4-Fluoro-N- [4- (2-furyl) -5- (methoxyacetyl) thiazol-2- 

25 yl]benzamide (Compound 405) 

In a manner similar to that in Example 187, by using 
4-f luorobenzoic acid in place of isonicotinic acid, the 
entitled Compound 405 (138 mg, 91 %) was obtained from 
Compound 403 (100 mg, 0.420 mmol) in place of Compound 186. 

30 ^H NMR (CDCI3, 8 ppm): 3.50 (s, 3H) , 4.45 (s, 2H) , 6.51 (dd. 
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J = 1.8, 3.3 Hz, IH), 7.15-7.21 (m, 2H) , 7.50 (d, J = 1.8 
Hz, IH) , 7.82 (d. J. = 3.3 Hz, IH) . 7.93-7.97 (m. 2H) . 
APCIMS m/z: [M+H]* 361. 
m.p. : 166-167*'C. 
5 [Example 406] 

tert-Butyl N-[5-{ethoxyacetyl)-4-(2-fiiryl)thiazol-2- 
' yl] carbamate (Compound 406) 

In a manner similar to that In Example 185, by using 
ethoxyacetic acid In place of picollnic acid, the entitled 
10 Compound 406 (450 mg, 28 %) was obtained from Compound h 
(1.59 g, 4.60 mmol) obtained in Reference Example 8. 

NMR (CDCI3, 8 ppm) : 1.27 (t, J = 6-9 Hz, 3H) , 1.51 (s, 
9H), 3.61 (q, J = 6.9 Hz, 2H) , 4.44 (s, 2H) , 6.54 (dd, J = 
1.8, 3.5 Hz, IH), 7.55 (d, J = 1.8 Hz, IH) , 7.81 (d, J = 
15 3.5 Hz, IH) . 
[Example 407] 

2-Amino-4- ( 2-f uryl) tliiazol-5-yl ethoxymethyl ketone 

(Compound 407) 

In a manner similar to that in Example 186, the 
20 entitled Compound 407 (247 mg, 77 %) was obtained from 

Compound 406 (450 mg, 1.28 mmol) in place of Compound 185. 

^H NMR (CDCI3, 8 ppm): 1.24 (t, J = 7.1 Hz, 3H) , 3.57 (q, J 

= 7.1 Hz, 2H), 4.31 (s, 2H), 6.54 (dd, J = 1.8, 3. 5 Hz, 

IH), 7.56 (d, J = 1.8 Hz, IH) , 7.75 (d, J = 3.5 Hz, IH) . 
25 [Example 408] 

tert -Butyl N- [ 5 - acryloyl- 4 - ( 2 -f uryl ) thiazol- 2 -yl ] carbamate 

(Compound 408) 

Compound 98 (1.00 g, 2.83 mmol) was dissolved in THF 

(6.mL), and a 1.0 mol/L solution of vinylmagnesium bromide 
30 in THF (8.49 mL, 8.49 mmol) was added thereto in an 
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atmosphere of argon at 0**C, followed by stirring at room 
temperature for 2 hours . The reaction mixture was poured 
into a saturated aqueous solution of ammonium chloride, 
followed by extraction with ethyl acetate. The organic 
5 layer was washed ' with a , saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel column chromatography (hexane : ethyl acetate = 

10 3:1) to afford the entitled Compound 408 (697 mg, 74 %) . 

NMR {CDCI3, 6 ppm) : 1.45 (s, 9H) , 5.76 (dd, J = 1.7, 
10.2 Hz, IH), 6.42 (dd, J = 1.7, 16.8 Hz, IH) , 6.53 (dd, J 
=1.8, 3.5 Hz, IH), 6.83 (dd, J =10.2, 16.8 Hz, IH), 7.53 
(d, J = 1.8 Hz, IH), 7.56 (d, J = 3-5 Hz, IH) . 

15 [Example 409] 

tert- Butyl N- [ 4- ( 2-furyl) -5- ( 2-methoxyethylcarbonyl ) - 

thiazol- 2 -yl] carbamate (Compound 409) 

Compound 408 (110 mg, 0.343 mmol) was dissolved in 
methanol (10 mL) , and potassium hydroxide (20.0 mg, 0.356 

20 mmol) was added thereto, followed by stirring under 
heating and reflux for 2.5 hours. Water was added to the 
reaction mixture, followed by extraction, with ethyl 
acetate. The organic layer was dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 

25 under reduced pressure. The resulting residue was 
purified through silica gel column chromatography 
(hexane: ethyl acetate = 1:1) to afford the entitled 
Compound 409 (124 mg, 0.343 mmol). 

^H NMR (CDCI3, 8 ppm): 1.47 (s, 9H) , 3.07 (t, J = 6.1 Hz, 
30 2H), 3.33 (s, 3H), 3.76 (t, J = 6.1 Hz, 2H) , 6.52 (dd, J = 
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1.8, 3.5 Hz, IH), 7.53 (d, J = 1.8 Hz, IH) , 7.72 (d, J = 
3.5 Hz, IH) . 
[Example 410] 

2 -Amino- 4 - ( 2 - f uryl ) thlazol- 5 -yl 2 -methoxyethyl ketone 
5 (Compound 410) 

Compound 409 (124 mg, 0.343 mmol) was dissolved In 
trlf luoroacetlc acid (3 mL), followed by stirring at room 
temperature for 1 hour. The reaction mixture was 
concentrated under reduced pressure, and a saturated 

10 aqueous solution of sodium hydrogencarbonate was added to 
the residue, followed by extraction with ethyl acetate. 
The organic layer was washed with a saturated aqueous 
solution of sodium chloride and dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 

15 under reduced pressure. The resulting residue was 
purified through silica gel column chromatography (ethyl 
acetate) to afford the entitled Compound 410 (79.0 mg, 
87 %). 

^H NMR (CDCI3, 6 ppm): 2.96 (t, J = 6.2 Hz, 2H) , 3.33 (s, 
20 3H), 3.72 (t, J = 6.2 Hz, 2H) , 5.61 (br s, 2H) , 6.52 (dd, 
J = 1.8, 3.5 Hz, IH), 7.53-7.54 (m, 2H) . 
[Example 411] 

tert -Butyl N- [ 5 - ( 2 -ethoxyethylcarbonyl ) - 4 - ( 2 -f uryl ) - 

thlazol- 2 -yl] carbamate (Compound 411) 
25 In a manner similar to that In Example 409, by using 

ethanol In place of methanol, the entitled Compound 411 
(126 mg, 100 %) was obtained from Compound 4Q8 (110 mg, 
0.343 mmol) . 

^H NMR (CDCI3, 5 ppm): 1.16 (t, J = 6.9 Hz, 3H) , 3.08 (t, J 
30 = 6.4 Hz, 2H), 3.49 (q, J = 6.9 Hz, 2H), 3.80 (t, J = 6.4 
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Hz, 2H), 6.52 (dd, J = 1.8, 3.6 Hz, IH) , 7.53 (d, J = 1.8 
Hz, IH), 7.70 (d, J = 3.6 Hz, IH). 
[Example 412] 

2-Am±no-4- (2-furyl) tliiazol-S-yl 2-ethoxyethyl ketone 
5 (Compound 412) 

In a manner similar- to that In Example 410, the. 
entitled Compound 412 (79.0 mg, 87 %) was obtained from 
Compound 411 (126 mg, 0.343 mmol) In place of Compound 409. 
^H NMR' (CDCI3, 8 ppm) : 1.16 (t, J = 7.0 Hz, 3H) , 2.97 (t, J 
10 = 6.6 Hz, 2H), 3.48 (q, J = 7.0 Hz, 2H) , 3.76 tt , J = 6.6 
Hz, 2H), 5.70 (br s, 2H) , 6.51 (dd, J = 1.8, 3.5 Hz, IH) , 
7.53 (dd, J = 0.7, 1.8 Hz, IH) , 7.56 (dd, j = 0.7, 3.5 Hz, 
IH). 

[Example 413] 

15 N- [4- (2-Furyl) -5- (3-methoxypropa-l-ynylcarbonyl)thiazol-2- 
yl]pyridine-4-carboxamlde (Compound 4i3) 

In a manner similar to that in Exeunple 283, by using 
methyl propargyl ether (65.5 mg, 0.935 mmol) in place of 
2-bromo-6-methoxypyridine, the entitled Compound 413 (86.3 

20 mg, 80 %) was obtained from Compound 98 (105 mg, 0.292 
mmol ) . 

^H NMR (DMSO-de, 8 ppm): 3.37 (s, 3H) , 4.45 (s, 2H) , 6,74 
(dd, J = 1.7, 3.5 Hz, IH) , 7.76 (dd, J - 0.8, 3.5 Hz, IH) , 
7.95 (dd, J = 0.8, 1.7 Hz, IH) , 8.04 (dd, J = 1.6, 4.5 Hz, 
25 2H), 8.84 (dd, J = 1.6, 4.5 Hz, 2H) , 13-80 (br s, IH) . 
ESIMS m/z: [M+H]* 368. 

m.p. : 198-200°C. 
[Example 414] 

tert -Butyl N- [ 4- ( 2-f uryl) -5- ( 3-methoxypropa-l- 

30 ynylcarbonyl) thiazol- 2 -yl] carbamate (Compound 414) 
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In a manner similar to that In Exeunple 283, by using 
methyl propargyl ether (380 mg, 5.42 mmol) In place of 2- 
bromo-6-methoxypyri(iine, the entitled Compound 414 (479 mg, 
78 %) was obtained from Compound 134 (602 mg, 1.70 mmol) 
5 In place of Compound 98. 

NMR (CDCI3, 8 ppm) : 1.55 (s, 9H), 3.47 (s, 3H) , 4.34 (s, 
2H), 6.58 (dd, J = 1.8, 3.0 Hz, IH) , 7.59 (dd, J = 1.2, 
1.8 Hz, IH), 8.02 (dd, J = 1.2, 3 . 0 Hz , IH) , 8.67 (br s, 
IH). 

10 [Example 415] 

t er t - Butyl N-[4-(2-f ury 1 )-5-(3-me t hoxypr opy Icar bony 1 ) - 

thiazol- 2 -yl] carbamate (Compound 415) 

Compound 414 (92.3 mg, 0.255 mmol) was dissolved In 

ethanol (5 mL), and 10 % palladium- carbon (15.8 mg) was 
15 added thereto, followed by stirring in an atmosphere of 

hydrogen at room temperature for 1.5 hours. The reaction 

mixture was filtered, and the filtrate was concentrated 

under reduced pressure to afford the entitled Compound 415 

(93.3 mg, 100 %) . 

20 ^H NMR (CDCI3, 8 ppm): 1.48 (s, 9H) , 1.98-2.03 (m, 2H), 
2.93 (t, J = 7.0 Hz, 2H), 3.32 (s, 3H) , 3.43 (t, J = 7.0 
Hz, 2H), 6.55 (dd, J = 1.0, 3.3 Hz, IH) , 7.54 (d, J = 1.0 
Hz, IH), 7.79 (d, J = 3.3 Hz, IH) , 9.28 (br s, IH) . 
[Example 416] 

25 2-Amino-4- ( 2-furyl) thiazol-5-yl 3-methoxypropyl ketone 
(Compound 416) 

In a manner similar to that in Example 186, the 
entitled Compound 416 (67.4 mg, 99 %) was obtained from 
Compound 415 (.93-3 mg, 0.263 mmol) in place of Compound 

30 185. 
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NMR {CDCI3, 8 ppm): 1.96 (t, J = 7.0 Hz, 2H) , 2.76-2.81 
(m, 2H), 3.31 (s, 3H) , 3.42 (t, J = 7.0 Hz, 2H) , 6.00 (br 
s, 2H), 6.54 (dd, J = 1.8, 3.3 Hz, IH), 7.55 (d, J = 1.8 
Hz, IH), 7.63 (d, J =3.3 Hz, IH) . 
5 [Example 417] 

N- [ 5 - ( Cyclopropylcarbonyl ) - 4 - { 2 - f uryl ) thiazol - 2 - 
yl ] pyridine - 4 - carboxcunlde ( Compound 417) 

Compound 98 (127 mg, 0.355 mmol) was suspended In 
THF (2.5 mL) , and a 0.5 mol/L solution of 

10 cyclopropylmagnesium bromide in THF (4.00 mL, 2.00 mmol) 
was added thereto under ice-cooling, followed by stirring 
at room temperature for 2.5 hours. A saturated aqueous 
solution of ammonium chloride was added to the reaction 
mixture, followed by extraction with a mixed solvent (4:1) 

15 of chloroform and 2-propanol. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried, over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 

20 column chromatography (ethyl acetate) to afford the 
entitled Compound 417 (94.1 mg, 78 %) as a pale yellow 
solid. 

^H NMR (CDCI3, 8 ppm) : 1.03-1.10 (m, 2H) , 1.29-1.34 (m, 2H) , 

2.35-2.43 (m, IH) , 6.50 (dd, J = 1.7, 3.5 Hz, IH) , 7.50 
25 (dd, J = 0.7 Hz, 3 . 5 Hz , IH) , 7.61 (dd, J = 0.7 Hz , 1 . 7 Hz, 

IH), 7.76 (d, J = 4.4 Hz, 2H) , 8.85 (d, J = 4.4 Hz,^ 2H) , 

10.34 (br s, IH) . 

ESIMS m/z: [M+H]* 340. 

m.p.: 225-230**C (decomposition). 
30 [Example 418] 
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tert-Butyl N- [5- ( cyclopropylcarbonyl ) -4- ( 2-furyl) thiazol- 
2-yl]carbamate (Compound 418) 

In a manner similar to that In Example 176, by using 
cyclopropanecarboxyllc acid In place of 2-cyanobenzolc 
5 acid, the entitled Compound 418 (884 mg, 67 %) was 
obtained from Compound h (1.36 g, 3.94 mmol) obtained In 
Reference Example 8 . 

NMR {CDCI3, 6 ppm) : 0.90-1.03 (m, 2H) , 1.16-1.36 (m, 2H) , 
1.52 (s, 9H), 1.78-1.99 (m, IH) , 6.53 (dd, J = 1.7 Hz, 3.3 
10 Hz, IH). 6.74 (d, J = 3.3 Hz, IH) , 7.55 (d, J = 1.7 Hz, 
IH) , 8.30 (br s, IH) . . 
ESIMS m/z: [M+H]* 335. 
[Example 419] 

2-Amlno-4- (2-fiaryl) thlazol-5-yl cyclopropyl ketone 

15 (Compound 419) 

In a manner similar to that In Example 186, the 

entitled Compound 419 (352 mg, 57 %) was obtained from 

Compound 418 (884 mg, 2.65 mmol) In place of Compound 185. 

^H NMR (CDCI3, 8 ppm) : 1.03-1.10 (m, 2H) , 1.28-1.35 (m, 2H) , 
20 2.35-2.45 (m, IH) , 5.46 (br s, 2H) , 6.53 (dd, J = 1.8, 3.6 

Hz, IH), 7.54 (dd, J = 0.7, 1.8 Hz, IH), 7.66 (dd, J = 0.7, 

3.6 Hz, IH) . . 

ESIMS m/z: [M+H]"" 235. 

[Example 420] 

25 N- [ 5 - ( Cyclopropylcarbonyl ) - 4 - ( 2 - f uryl ) thlazol - 2 -yl ] - 2 - 
methoxybenzcunlde (Compound 420) 

In a manner similar to that In Example 187, by using 
2-methoxybenzolc acid (208 mg, 1.37 mmol) In place of 
Isonlcotlnlc acid, the entitled Compound 420 (73.3 mg, 

30 58 %) was obtained as a pink solid from Compound 419 (79.1 
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mg, 0.338 nimol) In place of Compound 186. 

NMR (CDCI3, 8 ppm) : 0.80-1.07 (m, 2H) , 1.24-1.32 (m, 2H) , 
2.37-2.42 (m, IH) , 4.12 (s, 3H) , 6.55 {dd, J = 1.8, 3.5 Hz, 
IH), 7.08 (d, J = 8.4 Hz, IH) , 7.18 (ddd, J = 1.0 Hz, 7.4 
5 Hz, 7.8 Hz, IH), 7.55-7.65 (m, 3H) , 8.32 (dd, J = 1.8 Hz, 
7.8 Hz, IH), 11.23 (br s, IH) . 
ESIMS m/z: [M+H]* 369. 

m.p.: 150-154^'C. 
[Example 421] 

10 N- [5 - (Cyclopropylcarbonyl) - 4- (2-furyl) thiazol-2-yl] - 2- 
morphollnoacetamlde (Compound 421) 

Compound 419 (192 mg, 0.824 mmol) and trlethylamlne 
(0.379 mL, 2.72 mmol) were dissolved In THF (4 mL) , and 
bromoace tyl bromide (0.215 mL , 2.47 mmol ) was added 

15 thereto at 0°C, followed by stirring at room temperature 
for 1 hour. At O^'C, a solution (2 mL) of morpholine (1.08 
mL, 12-4 mmol) in THF and triethylamine (1.73 mL, 12.4 
mmol) was added to the reaction mixture, followed by 
stirring at room temperature for 1 hour. Water was added 

20 to the reaction mixture, followed by extraction with ethyl 
acetate . The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then, the solvent was 
distilled away under reduced pressure. The resulting 

25 residue was purified through silica gel column 
chromatography to afford the entitled Compound 421 (229 mg, 
77 % ) . 

^H NMR (CDCI3, 8 ppm): 1.00-1.03 (m, 2H) , 1.22-1.18 (m, 2H) , 
2.30-2.38 (m, IH) , 2.61 (t, J = 4.6 Hz, 4H) , 3.77 (t, J = 
30 4.6 Hz, 4H), 6.53 (dd, J = 1.8, 3.5 Hz, IH) , 7.56 (dd, J = 
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0,7, 1.8 Hz, IH), 7.60 (J = 0.7, 3.5 Hz, IH) . 
APCIMS m/z: [M+H]* 362. 
[Example 422] 

tert-Butyl N- [5- (cyclobutylcarbonyl) -4- ( 2-f uxyl) thlazol-2- 
5 yl] carbamate (Compound 422) 

In a manner similar to that In Example 176, by using 
cyclobutanecarboxyllc acid In place of 2-cyanobenzolc acid, 
the entitled Compound 422 (628 mg, 44 %) was obtained from 
Compound h (1.41 g, 4.09 mmol) obtained In Reference 
10 Example 8. 

^H NMR (CDCI3, 6 ppm): 1.48 (s, 9H) , 1.80-2.10 (m, 2H) , 
2.15-2.33 (m, 2H) , 2.35-2.48 (m, 2H) , 3.70-3.77 (m, IH) , 
6.55 (dd, J = 1.8, 3.5 Hz, IH) , 7.55 (dd, -J = 0.7 Hz, 1.8 
Hz, IH), 7.87 (dd, J = 0.7, 3.5 Hz, IH), 9.28 (br s, IH). 

15 [Example 423] 

2 -Amino- 4- ( 2-f uryl) thlazol-5-yl cyclobutyl ketone 

(Compound 423) 

In a manner similar to that In Example 186, the 
entitled Compound 423 (448 mg, 100 %) was obtained from 

20 Compound 422 (628 mg, 1.81 mmol) In place of Compound 185. 

^H NMR (CDCI3, 6 ppm^: 1.80-2.05 (m, 2H) , 2.10-2.22 (m, 2H) , 
2.30-2.45 (m, 2H), 3.55-3.61 (m, IH) , 5.56 (br s, 2H) , 
6.55 (dd, J = 1.8, 3.5 Hz, IH) , 7.55 (dd, J = 0.8, 1.8 Hz, 
IH), 7.70 (dd, J = 0.8, 3.5 Hz, IH) . 

25 ESIMS m/z: [M+H]* 249. 

m.p.: 125 -leo'^C (decomposition) 
[Example 424] 

N- [ 5 -( Cyclobutylcarbonyl )- 4 -( 2 - f uryl ) thlazol - 2 - 
y 1 ] pyridine - 4 - carboxamlde ( Compound 442) 
30 In a manner similar to that In Example 187, the 
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entitled Compound 424 (106 mg, 72 %) was obtained as a 
pale brown solid from Compound 423 (103 mg, 0.415 iranol) in 
place of Compound 186. 

NMR (CDCI3, 6 ppm) : 1.85-2-18 (m, 2H) , 2.25-2.40 (m, 2H) , 
5 2.40-2.55 (m, 2H) , 3.76-3.82 (m, IH) , 6.53 (dd, J = 1.8, 
3.5 Hz, IH), 7.50 (dd, J = 0.8, 1.8 Hz, IH) , 7.73 (d, J = 
4.5 Hz, 2H), 7.85 (dd, J =0.8, 3.5 Hz, IH) , 8.84 (d, J = 
4.5 Hz, IH), 8.85 (d, J = 4.5 Hz, IH) , 10.27 (brs, IH) . 
ESIMS m/z: [M+H]* 354. 
10 m.p.: 227-235°C (decomposition) 
[Example 425] 

N- [ 5 - ( Cyclobutylcarbonyl ) - 4 - ( 2 - f uryl ) thiazol - 2 -yl ] f uran- 2 - 
carboxamide (Compound 425) 

In a manner similar to that in Example 385, by using 
15 2-furoyl chloride (0.0702 mL, 0.721 mmol) in place of 
cyclopropanecarbonyl chloride, the entitled Compound 425 
(106 mg, 7 6 %) was obtained from Compound 423 (100 mg, 
0.403 mmol) in place of Compound 384. 

^H NMR (CDCI3, 8 ppm): 1.93-2.13 (m, 2H) , 2.23-2.50 (m, 4H) , 
20 3.74-3.80 (m, IH) , 6.58 (dd, J = 1.8, 3.7 Hz, IH) ,^ 6.64 

(dd, J = 1.8, 3.7 Hz, IH), 7.39-7.41 (m, 3H) , 7 . 90 (dd, J 

= 0.7, 3.7 Hz, 1H)> 9.81 (br s, IH) . 

ESIMS m/z: [M+H]* 343. 

m.p.: 188-192°C. 
25 [Example 426] 

4 -Cyano-N- [ 5 - ( cyclobutylcarbonyl ) - 4 - ( 2 -fury 1 ) thiazol- 2 - 

yl]benzamide (Compound 426) 

In a manner similar to that in Example 385, by using 

4-cyanobenzoyl chloride (127 mg, 0.767 mmol) in place of 
30 cyclopropanecarbonyl chloride, the entitled Compound 426 
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(122 mg, 75 %) was obtained from Compound 423 (106 mg, 
0.427 mmol) In place of Compound 384. 

NMR (CDCI3, 6 ppm) : 1.85-2.14 (m, 2H) , 2.24-2.50 (m, 4H) . 
3.76-3.82 (m, IH), 6.51 (dd. J = 1.8, 3.7 Hz. IH), 7.47 
5 (dd, J = 0.7, 1.8 Hz, IH), 7.80 (d, J = 8.8 Hz, 2H) , 7.85 
(dd, J = 0.7, 3.7 Hz. IH) , 8.01 (d, J =8.8 Hz. 2H) . 10.41 
(br s, IH) . 

ESIMS m/z: [M-H]' 376. 

m.p. : 220-225°C. 
10 [Example 427] ' 

N- [ 5 - ( Cyclobutylcarbonyl ) - 4 - ( 2 - f uryl ) thlazol - 2 - 

yl ] cyclopropanecarboxamlde (Compound 427) 

In a manner similar to that In Example 385, the 

entitled Compound 427 (109 mg, 84 %) was obtained from 
15 Compound 423 (102 mg, 0.411 mmol) In place of Compound 384. 

NMR {CDCI3/ 8 ppm): 0.91-0.99 (m, 2H) , 1.15-1.25 (m, 2H) , 

1.80-2.10 (m, 2H), 2.20-2.49 (m, 5H) , 3.69-3.75 (m, IH) / 

6.56 (dd, J = 1.7, 3.5 Hz, IH) , 7.56 (dd, J = 0.7, 1.7 Hz, 

IH), 7.91 (dd, J = 0.7, 3.5 Hz, IH) , 10.09 (br s, IH) . 
20 ESIMS m/z: [M+H]* 317. 

m.p.: 200-205''C. 

[Example 428] 

tert -Butyl N-{4- ( 2-furyl) -5- [ 1-hydroxy-l- (3-methyloxetan- 
3-yl)methyl]thiazol-2-yl}carbamate (Compound 428) ( 
25 Step 1: 

(3-Methyloxetan-3-yl)methanol (1.00 g, 9.79 mmol) 
and a 2.0 mol/L solution (5.4 mL.) of oxalyl chloride in 
dlchloromethane were dissolved in dichloromethcuie (200 mL), 
followed by stirring at -eo^'C for 10 minutes. DMSO (1.67 
30 mL, 23.5 mmol) was added to the reaction mixture, followed 
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by stirring for 15 minutes. Triethylamine (6.82 mL, 49.0 
mmol) was added thereto, and followed by further stirring 
at room temperature for 30 minutes. Water was added to 
the reaction mixture, followed by extraction with ethyl 
5 acetate. The organic layer was dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 
under reduced pressure to afford 3-methyloxetane-3- 
carbaldehyde (340mg,35%). 

NMR (CDCI3, 6 ppm) : 1.45 (s, 3H) , 4.47 (d, J = 6.3 -Hz, 
10 2H), 4.84 (d, J = 6.3 Hz, 2H) , 9.92 (s, IH) . 
Step 2: 

Compound h (500 mg, 1.45 mmol) obtained in Reference 
Example 8 was dissolved in THF (14 mL), and a 1.58 mol/L 
solution of n-butyllithium in n-hexane (2.03 mL, 3.21 

15 mmol) was added thereto in a stream of argon at -VS^'C, 
followed by stirring at -IS^'C for 15 minutes. 3- 
Methyloxetane- 3 -carbaldehyde (436 mg, 4.35 mmol) obtained 
in Step 1 was added dropwise to the reaction mixture, 
followed by stirring at room temperature for 1.5 hours. 

20 The reaction mixture was poured into a saturated aqueous 
solution of ammonium chloride, followed by extraction with 
ethyl acetate. The organic layer was washed with a 
saturated aqueous solution of sodixim chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 

25 distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography, ( hexane : ethyl acetate = 1:1) to afford the 
entitled Compound 428 (141 mg, 27 %). 

^H NMR (CDCI3, 8 ppm): 1.27-1.35 (m, 3H) , 1.50 (s, 9H) , 
30 4.27-4.38 (m, 2H) , 4 . 84-4 . 98 (m, 2H) , 5.67 (m, IH) , 6.47 
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(dd, J = 1.8, 3.5 Hz, IH) , 6.73 (d, J = 3.5 Hz, IH) , 7.45 
(d, J = 1-8 Hz, IH) . 
[Example 429] 

tert-Butyl N- [ 4- ( 2-f uxyl) -5- ( 3-methyloxetan-3-ylcarbonyl) - • 
5 th±azol-2-yl]cea:beunate (Compound 429) 

In a manner similar to that In Example 297, the 
entitled Compound 429 (85.0 mg, 61 %) was obtained from 
Compound 428 (140 mg, 0.382 mmol) In place of Compound 296. 
NMR (CDCI3, 6 ppm) : i . 38 (s, 9H) , 1.77 (s, 3H) , 4.44 (d, 
10 J = 6.1 Hz, 2H), 5.05 (d, J = 6.1 Hz, 2H) , 6.50 (dd, J = 
1.8, 3.6 Hz, IH), 7.48 (dd, J = 0.8, 1 . 8 Hz , IH), 7.84 (dd,. 
J = 0.8, 3.6 Hz, IH) . 
[Example 430] 

2 -Amino- 4 - ( 2 -f uryl ) thlazol- 5 -yl 3 -methyloxetan- 3-yl Ice tone 
15 (Compound 430) 

In a manner similar to that In Example 186, the 
entitled Compound 430 (62.0 mg, 100 %) was obtained from 
Compound 429 (85.0 mg, 0.233 mmol) In place of Compound 
185. 

20 ^H NMR (CDCI3, 6 ppm): 1.75 (s, 3H) , 4.37 (d, J = 6.1 Hz, 
2H), 5.02 (d, J = 6.1 Hz, 2H) , 6.56 (dd, J = 1.8, 3.6 Hz, 
IH), 7.57 (d, J = 1.8 Hz, IH) , 7.88 (d, J = 3.6 Hz, IH) . 
[Example 431] 

N- [ 5- (Cycolopentylcarbonyl) -4- ( 2-furyl) thlazol- 2-yl] - 

25 pyridine- 4 -carboxamlde (Compound 431) 

Compound 98 (74.0 mg^ 0.207 mmol ) was dls solved In 
THF (1.5 mL), and a 2 mol/L solution of 
cyclopentylmagneslum bromide In diethyl ether (0.500 mL, 
1.00 mmol) was added thereto under Ice-coollng, followed 

30 by stirring at room temperature for 1.5 hours. A 
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saturated aqueous solution of euranonlum chloride was added 
to the reaction mixture, followed by extraction with 
chloroform. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
5 anhydrous magnesltun sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (hexane : ethyl acetate - 1:1) to afford the 
entitled Compound 431 (5.60 mg, 7 %) as a pale brown solid. 

10 NMR {CDCI3, 6 ppm) : 1.62-1.84 (m, 4H) , 1.90-2.03 (m, 4H) , 

3.42-3.48 (m, IH) , 6.53 (dd, J = 1.8, 3.5 Hz, IH) , 7.52 
(dd, J ^= 0.7, 3.5 Hz, IH) , 7.74 (d, J = 4.4 Hz, 2H) , 7.85 
(dd, J = 0.7, 1.8 Hz, IH), 8.86 (d, J = 4.4 Hz, IH) , 8.88 
(d, J = 4.4 Hz, IH), 10.16 (br s, IH) . 

15 ESIMS m/z: [M+H]* 368. 
m.p.: 168-181°C. 
[Example 432] 

tert-Butyl N- [ 5- (cyclopentylcarbonyl) -4- ( 2-f uryl) thiazol- 
2-yl]carbaInate (Compound 432) 

20 In a manner similar to that in Example 176, by using 

cyclopentanecarboxylic acid in place of 2-cyanobenzoic 
acid, the entitled Compound 432 (251 mg, 17 %) was 
obtained from Compound h (1.44 g, 4.17 mmol) obtained in 
Reference Example 8. 

25 ^H NMR (CDCI3, 8 ppm); 1.20-2.10 (m, 8H) , 1.51 (s, 9H), 
2.96-3.02 (m, IH) , 6.45 (dd, J = 1,8 Hz, 3.3 Hz, IH) , 6.65 
(d, J = 3.3 Hz, IH)^ 7.41 (d, J = 1.8 Hz, IH) , 8.45 (br s, 
IH) . 

ESIMS m/z: [M+H]* 363. 
30 [Example 433] 
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2-Amino-4- ( 2-f uryl) th±azol-5-yl cyclopentyl ketone 

(Compound 433) 

In a manner similar to that in Example 186, the 
entitled Compound 433 (246 mg, 79 %) was obtained from 
5 Compound 432 (433 mg, 1.20 mmol) in place of Compound 185. 

NMR (CDCI3, Sppm): 1.20-2.10 (m, 8H) , 2.96-3-02 (m, IH) , 
5.46 (br s, 2H), 6.53 (dd, J = 1.8, 3.6 Hz, IH), 7.54 (dd, 
J = 0.7, 1.8 Hz, IH), 7.66 (dd, J = 0.7, 3.6 Hz, IH) . 
ESIMS m/z: [M+H]^ 263. 
10 [Example 434] 

N- [ 5 - ( Cyclopentylcarbonyl ) - 4 - ( 2 -f uryl ) thiazol- 2-yl ] cyclo- 
pr opanecarboxamide ( Compound 434) 

In a manner similar to that in Example 385, the 
entitled Compound 434 (28.2 mg, 44 %) was obtained as a 
15 white solid from Compound 433 (49.6 mg, 0.189 mmol) in 
place of Compound 384. 

^H NMR (CDCI3, Sppm): 0.94-1.04 (m, 2H) , 1.16-1.25 (m, 2H) , 
1.46-1.82 (m, 6H) , 1.86-1.99 (m, 3H) , 3.32-3.41 (m, IH) , 
6.55 (dd, J = 1.8, 3.5 Hz, IH) , 7.56 (dd, J = 0.7, 1.8 Hz, 
20 IH), 7.87 (dd, J = 0.7, 3.5 Hz, IH), 9.83 (br s, IH) . 
ESIMS m/z: [M+H]* 331. 
m.p. : 182-187**C. 
[Example 435] 

N- [ 5 - ( Cyclopentylcarbonyl ) - 4 - ( 2 - f uryl ) thiazol - 2 -yl ] - 

25 morpholine-4-carboxamide (Compound 435) 

Compound 432 (251 mg, 0.693 mmol) was dissolved in 
1,4-dioxane (5 mL), and morpholine (6.19 mL, 70.9 mmol) 
was added thereto, followed by stirring overnight under 
heating and reflux. The reaction mixture was concentrated 

30 under reduced pressure, and water was added to the 
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resulting residue, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
5 distilled away under reduced pressure . . The resulting 
residue was purified through silica gel column 
chromatography (hexane: ethyl acetate = 3:1) to afford the 
entitled Compound 435 (168 mg, 64 %) as a pale brown solid. 
NMR (CDCI3, 6 ppm) : 1.55-1.80 (m, 4H) , 1.85-2.00 (m, 4H) , 
10 3.35-3.41 (m, IH) , 3.45-3.53 (m, 4H) , 3.65-3.73 (m, 4H), 
6.56 (dd, J = 1.8, 3.5 Hz, IH) , 7.52 (dd, J = 0.7, 1.8 Hz, 
IH), 7.93 (dd, J = 0.7, 3.5 Hz, IH) , 9.23 (br s, IH) , 
ESIMS m/z: [M+H]* 376. 

m.p.: 108-110°C. ' 
15 [Example 436] 

tert -Butyl N- [ 5 - ( 1 -cyclohexyl- 1 -hydroxymethyl ) - 4 - ( 2 - 

furyl)thiazol- 2 -yl] carbamate (Compound 436) 

In a manner similar to that in Example 92, by using 

cyclohexanecarbaldehyde in place of DMF, the entitled 
20 Compound 436 (173 mg, 46 %) was obtained from Compound h 

(3.45 g, 1.00 mmol) obtained in Reference Example 8. 

^H NMR (CDGI3, 8 ppm): 0.86-1.40 (m, 6H) , 1.45 (s, 9H) , 

1.50-1.80 (m, 4H), 2.05-2.15 (m, IH) , 5.21 (d, J = 8.1 Hz, 

IH), 6.46 (dd, J = 1.9, 3.5 Hz, IH), 6.65 (dd, J = 0.8, 
25 3.5 Hz, IH), 7.45 (dd, J = 0.8, 1.9 Hz, IH) , 8.55 (br s, 

IH). 

[Example 437] 

tert - Butyl N- [ 5 - ( cyclohexylcarbonyl ) - 4 - ( 2 - f uryl ) thiazol- 2 - 
yl] carbamate (Compound 437) 
30 In a manner similar to that in Example 297, the 
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entitled Compound 437 (109 mg, 63 %) was obtained from 
Compound 436 (173 mg, 0.458 mmol) in place of Compound 296.. 

NMR (CDCI3, 8 ppm) : 1,15~1.35 (m, 4H) , 1.56 (s, 9H) , 
1.65-1.95 (m, 6H), 2.85 (tt, J = 3-4, 11.0 Hz, IH) , 6.53 
5 (dd, J = 0.9, 1.8 Hz, IH) , 7.54 (dd, J = 0.9, 3.3 Hz, IH) , 
7.75 (dd, J = 1.7, 3.3 Hz, IH) . 
[Example 438] 

2 -Amino - 4 - ( 2 - f uryl ) thiazol - 5 -yl cyclohexyl ketone 

(Compound 438) 

10 In a manner similar to that in Example 186, the 

entitled Compound 438 (55.8 mg, 70 %) was obtained from 
Compound 437 (109 mg, 0.290 mmol) in place of Compound 185. 
^H NMR (DMSO-dfi, 8 ppm): 1.10-1.45 (m, 4H) , 1.50-1.80 (m, 
6H), 2.80-2.95 (m, IH) , 6.64 (dd, J = 1.8, 3.5 Hz, IH) , 

15 7.21 (d, J = 3.5 Hz, IH), 7.82 (d, J = 1.8 Hz, IH) , 7.87 
(br s, IH) . 
[Example 439] 

N- [5- (Cyclohexylcarbonyl) -4- ( 2-furyl) thiazol-2-yl] - 
pyridine - 4 - carboxamide ( Compound 439) 

20 In a manner similar to that in Example 187, a crude 

Compound 439 was obtained from Compound 438 in place of 
Compound 186. The crude Compound 439 was reslurried with 
a mixed solvent of ethanol and diethyl ether to afford the 
entitled Compound 439 (41.6 mg, 55 %) as a white solid. 

25 ^H NMR (DMSO-ds, 8 ppm): 1.05-1.45 (m, 4H) , 1.55-1.90 (m, 
6H), 2.86-2.94 (m, IH) , 6.70 (dd, J = 1.6, 3.2 Hz, IH) , 
7.40 (d, J = 3.2 Hz, IH) , 7.89 (d, J = 1.6 Hiz IH) , 8.02 
(dd, J = 1.9, 4.3 Hz, 2H) , 8.83 (dd, J = 1.9, 4.3 Hz, 2H) , 
13.54 (br s, IH) . 

30 m.p. : 197-199°C. 
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[Example 440] 

tert -Butyl N-[4-(2- f uryl ) - 5 - ( 4 -methoxycyclohexyl- 

carbonyl ) thiaz ol - 2 -yl ] carbamate ( Compound 440) 

In a manner similar to that in Example 185, by using 
5 4-methoxycyclohexanecarboxylic acid in place of picolinic 
acid, tbe entitled Compound 440 (149 mg, 18 %) was 
obtained from Compound h (500 mg, 2.04 mmol) obtained in 
Reference Example 8. 

NMR (CDCI3, 6 ppm): 1.23-2.17 (m, 19H) , 3.30-3.36 (m, 
10 4H), 6.53 (dd, J = 1.7, 3.5 Hz, IH) , 7.54 (d, J = 1.7, Hz, 
IH), 7.76 (d, J = 3.5 Hz, IH) . 
[Example 441] 

2 -Amino- 4 - ( 2 -f uryl ) thiazol- 5 -yl 4 -methoxycyclohexyl ketone 
(Compound 441) 

15 In a manner similar to that in Example 186, the 

entitled Compound 441 (90.0 mg, 80 %) was obtained from 
Compound 440 (149 mg, 0.367 mmol) in place of Compound 185. 
^H NMR (CDCI3, 6 ppm): 1.26-2.02 (m, 8H) , 2.70-2.78 (m, IH) , 
3.29-3.36 (m, 3H) , 5.57-5.60 (m, 2H) , 6.52-6.55 (m, IH) , 

20 7.53-7.54 (m, IH) , 7.59-7.60 (m, IH) . 
[Example 442] 

N- [4- (2-Furyl) -5- (4-methoxycyclohexylcarbbnyl)thiazol-2- 
yl] pyridine- 4 -carboxamide (Compound 442) 

Compound 441 (579 mg, 1.89 mmol) was dissolved in 

25 THF (9.0 mL), and isonicotinic acid (931 mg, 7.57 mmol), 
EDC hydrochloride (1.45 g, 7.57 mmol) and 1- 
hydroxybenzotriazole monohydrate (1-16 g, 7.57 mmol) were 
added thereto, followed by stirring at 60**C for 3 hours. 
The reaction mixture was poured into water, followed by 

30 extraction with iethyl acetate. The organic layer was 
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washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure* 
The resulting residue was recrystalllzed from 2-propanol 
5 to afford the entitled Compound 442 (664 mg, 85 %). 

NMR (DMSO-de, 8 ppm) : 1.08-2.08 (m, 8H) , 2.84-3.01 (m, 
IH), 3.20-3.23 (m, 3H) , 6.68-6.71 (m, IH) , 7.39-7.42 (m, 
IH), 7.89-7.90 (m, IH) , 8.02 (d, J = 5.9 Hz, 2H) , 8.82 (d, 
J = 5.9 Hz, 2H), 13.6 (br s, IH) . 
10 APCIMS m/z: [M+H]* 412. 
m.p. : 180-187''C. 
[Example 443] 

4 -Cyano-N^ [ 4 - ( 2 - f uryl ) - 5 - ( 4 -methoxycyclohexylcarbonyl ) - 
thlazol-2-yl]benzamlde (Compound 443) 
15 In a manner similar to that In Example 442, by using 

4-cyanobenzolc acid In place of Isonlcotlnlc acid, the 
entitled Compound (199 mg, 62 %) was obtained from 
Compound 441 (226 mg, 0.738 romol) . 

NMR (DMSO-de, 8 ppm): 1.10-2.17 (m, 9H) , 2.88-2.97 (m, 
20 IH), 3.20-3.23 (m, 3H) , 6.69-6.71 (m, IH) , 7.40-7.43 (m, 

IH), 7.88-7.91 (m, IH) , 8.06 (d, J = 8.3 Hz, 2H) , 8.26 (d, 

J = 8.3 Hz, 2H), 13.5 (br s, IH) . 

APCIMS m/z: [M+HT 436. 

m.p. : 105-109^C. 
25 [Example 444] 

2-Amino-4- ( 2-f uryl) thlazol-5-yl 4- hydroxy cyclohexyl ketone 

(Compound 444) 

Step 1: 

Ethyl 4 -hydroxycyclohexanecaboxylate (3.44 g, 20.0 
30 mmol) was dissolved In DMF (7 mL) , and Imidazole (3.40 g. 
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50-0 mmol) and tert-butyldimethylsilyl chloride (3.62 g, 
24 mmol) were added thereto, followed by stirring 
overnight at room temperature. Water was added to the 
reaction mixture, followed by extraction with ethyl 
5 acetate . The organic layer was dried over anhydrous 
magnesiiom sulfate, and then the solvent was distilled away 
under reduced pressure. The resulting residue was 
purified through silica gel coliunn chromatography 
(hexaneiethyl acetate = 10:1) to afford ethyl 4-(tert- 
10 butyldimethylsilyloxy)cyclohexanecarboxylate (5.73 g, 
100 %) . 

NMR (CDCI3, 6 ppm): 0.00-0.03 (m, 6H) , 0.85-0.86 (m, 9H) , 
1.19-1.25 (m, 3H), 1.42-2.26 (m, lOH) , 4.05-4.13 (m, 2H) . 
Step 2 : 

15 Ethyl 4- ( tert-butyldimethylsilyloxy)cyclohexane- 

carboxylate (5.73 g, 20.0 mmol) obtained in Step 1 and 
N,0- dime thy Ihydroxylamine hydrochloride (2.93 g, 30.0 
mmol) were suspended in THF (40 mL), and a 2.0 mol/L 
solution of isopropylmagnesium chloride in THF (30.0 mL, 

20 60.0 mmol) was added dropwise thereto in a atmosphere of 
argon at -20''C, followed by stirring at 0°C for 1 hour. A 
saturated aqueous solution of ammonixim chloride and ethyl 
acetate were added to the reaction mixture for extraction. 
The organic layer was washed with a saturated aqueous 

25 solution of sodium chloride and dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 
under reduced pressure. The resulting residue was 
purified through silica gel column chromatography 
(hexane: ethyl acetate = 1:4) to afford 4-(tert- 

30 butyldimethylsilyloxy ) -N-methoxy-N-methylcyclo- 
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hexanecarboxamlde (6^03 g, 100 %). 

NMR (CDCI3, 8 ppm) : 0.00-0.03 (m, 6H) , 0.85-0.86 (m, 9H) , 
1.45-1,97 (m, lOH), 3.14-3.15 (m, 3H) , 3.66-3.67 (m, 3H) . 
Step 3: 

5 Compound h (690 mg, 2.00 mmol) obtained In Reference 

Example 8 was dissolved In THF (20 mL), and a 1.57 mol/L 
solution of n-butylllthlum In n-hexane (2.80 mL, 4.40 
mmol) was added thereto In a stream of argon at -78°C, 
followed by stirring at -78°C for 15 minutes. 4-{tert- 

10 Butyldimethylsilyloxy ) -N-methoxy-N-methylcyclohexane- 

carboxamide (1.21 g, 4.00 mmol) obtained in Step 2 was 
added dropwise to the reaction mixture, followed by 
stirring overnight at room temperature. The reaction 
mixture was poured into a saturated aqueous solution of 

15 ammonium chloride, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium, chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 

20 residue dissolved in trlf luoroacetic acid (2 mL) , followed 
by stirring for 1 hour. The reaction mixture was 
concentrated under reduced pressure, and . a saturated 
aqueous solution of sodium hydrogencarbonate was added to 
the resulting residue, followed by extraction with ethyl 

25 acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 

30 chromatography (ethyl acetate) to afford the entitled 
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Compound 444 (76.0 mg, 13 %). 

NMR (CDCI3, 6 ppm) : 1.55-2.15 (m, lOH) , 5.82-5.92 (m, 
2H), 6.52-6.54 (m, IH) , 7.54-7.59 (m, 2H) . 
[Example 445] 

5 tert -Butyl N-[5-(l,4- dloxaspiro [4,5] undecan- 8 -ylceurbonyl ) - 
4- {2-furyl)thiazol-2-yl] carbamate (Compound 445) 
Step 1: 

Ethyl 4 - oxocyclohexanecarboxylat e (5.00 g, 29.4 
mmol) was dissolved iii toluene (200 mL), and ethylene 

10 glycol (15 mL) and oxalic acid (500 mg) were added thereto, 
followed by stirring under heating and reflux for 5 hours. 
The reaction mixture was poured into a saturated aqueous 
solution. of sodivun hydrogencarbonate, followed by 
extraction with ethyl acetate. The organic layer was 

15 washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane: ethyl acetate = 8:2) to 

20 afford ethyl l,4-dioxaLspiro[4,5]decane-8-carboxylate (6.28 
g. 99 %). 
Step 2: 

Ethyl 1,4- dioxaspir o [4,5] decane - 8 - carboxylat e (6.28 
g, 29.3 mmol) obtained in Step 1 was dissolved in THF, and 

25 N,0-dimethylhydroxylamine hydrochloride (4.30 g, 44.1 
mmol) was added thereto, followed by stirring. In an 
atmosphere of argon at -30°C, a 2.0 mol/L solution of 
isopropylmagnesium chloride in THF (44.1 mL, 88.2 mmol) 
was added dropwise to the reaction mixture, followed by 

30 stirring at -5°C for 1 hour. Water was added to the 
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reaction mixture, followed by extraction with chloroform. 
The organic layer was washed with a saturated aqpjeous 
solution of sodiiom chloride and dried over anhydrous 
magnesitjm sulfate, and then the solvent was distilled away 
5 under reduced pressure. The resulting residue was 
purified through silica gel column, chromatography (ethyl 
acetate ) to afford N-methoxy-N-methyl- 1 , 4 - 

dioxaspir o [4,5] decane - 8 - carboxamide (6.61 g, 99 %). 

NMR {CDCI3, 6 ppm) : 1.51-1.62 (m, 2H) , 1.76-1.90 (m, 6H) , 
10 2.68-2.71 (m, IH) , 3.18 (s, 3H) , 3.71 (s, 3H) , 3.95 (s, 
4H). 
Step 3: 

Compound h (1.50 g, 4.34 mmol) obtained in Reference 
Example 8 was dissolved in THF (30 mL), and a 1.58 mol/L 

15 solution of n-butyllithium in n-hexane (8.58 mL, 13.5 
mmol) was added thereto in a stream of argon at -78*'C, 
followed by stirring at -78°C for 15 minutes. N-methoxy- 
N -methyl -1,4- dioxaspiro [4,5] decane - 8 - carboxamide (2.80 g , 
12.2 mmol) obtained in Step 2 was added dropwise to the 

20 reaction mixture, followed by stirring at room temperature, 
for 1 - 5 hours . The reaction mixture was poured into a 
saturated aqueous solution of ammonium chloride, followed 
by extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 

25 chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane: ethyl acetate = 1:1) to 
afford the entitled Compound 445 (1.79 g, 95 %). 

30 NMR (CDCI3, & ppm): 1.52 (s, 9H) , 1.57-1.64 (m, 2H) , 
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1.82-1.95 (m, 6H), 2.85-3.00 (m, IH) , 3.95 (s, 4H) , 6.54 
(dd, J = 1.8, 3.3 Hz, IH) , 7.53 (d, J = 1.8 Hz, IH) , 7.73 
(d, J = 3.3 Hz, IH) . 
[Example 446] 

5 2 - Amino- 4 - ( 2 - f uryl ) thiazol - 5 -yl 1 , 4 r-dloxasplro [4,5] decan- 
8-yl Jcetone (Compound 446) 

Compound 445 (500 mg, 1.15 mmol) was dissolved In 
diptienyl etlier (5 mL) , followed by stirring at 170''C for 2 
hours . Water was added to tlie reaction mixture , followed 

10 by extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The . resulting residue was purified through silica gel 

15 column chromatography (hexane : ethyl acetate = 1:3) to 
afford the entitled Compound 446 (223 mg, 58 %). 
^H NMR (DMSO-de, 6 ppm) : 1.35-1.73 (m. 8H) , 2.67-2.74 (m, 
IH), 3.84 (s, 3H), 6.65 (dd, J = 1.8, 3.5 Hz, IH) , 7.22 
(dd, J = 0.7, 3.5 Hz, IH) , 7.84 (dd, J = 0.7, 1.8 Hz, IH) , 

20 7.97 (br s, 2H) . 
[Example 447] 

2-Amino-4- (2-furyl)thiazol-5-yl 4-oxocyclohexyl Ice tone 
(Compound 447) 

Compound 445 (1.00 g, 2.30 mmol) was dissolved in 

25 THF (14 mL), and 2 mol/L hydrochloric acid (7 mL) was 
added thereto, followed by stirring under heating and 
reflux for 8 hours. The reaction mixture was neutralized 
with a saturated aqueous solution of sodium 
hydrogencarbonate added thereto, followed by extraction 

30 witii ethyl acetate. The organic layer was washed with a 
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saturated aqueous solution of sodium chloride and -dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was crystallized from diethyl ether to afford the 
5. entitled Compound 447 (399 mg, 60 %). 

NMR (DMSO-ifle, 6 ppm) : 1.70-1.79 (m, 2H) , 2.01-2.08 (m, 
2H), 2.20-2.36 (m, 4H) , 3.18-3.26 (m, IH) , 6.64 (dd, J = 
1.8, 3.5 Hz, IH), 7.28 (dd, J =0.8, 3.5 Hz, IH), 7.85 (dd, 
J = 0.8, 1,8 Hz, IH), 8.01 (br s, 2H). 

10 [Example 448] 

N- [ 4 - ( 2 -Furyl ) - 5- ( 4 -oxocyclohexylcarbonyl ) thlazol- 2 - 
yl] pyridine- 4 -carboxamlde (Compound 448) 

Compound 447 (150 mg, 0.517 mmol) was dissolved in 
DMF (2.5 mL), .and Isonlcotlnlc acid (191 mg, 1.55 mmol), 

15 EDC hydrochloride (298 mg, 1.55 mmol) and 1- 
hydroxybenzotrlazole monohydrate (237 mg, 1.55 mmol) were 
added thereto, followed by stirring at 60''C for 3 hours. 
The reaction mixture was poured Into water, followed by 
extraction with ethyl acetate. The organic layer was 

20 washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure . 
The resulting residue was recrystalllzed £rom 2-propanol 
to afford the entitled Compound 448 (115 mg, 66 %). 

25 NMR (DMSO-de, 6 ppm): 2.07-2.60 (m, 8H) , 3.36-3.23 (m, 

IH), 6.5(5 (dd, J = 1.8, 3.5 Hz, IH), 7.54 (dd, J = 0.7, 
1.8 Hz, IH). 7.75 (dd, J = 0.7, 3.5 Hz, IH) , 7.80 (d, J = 
6.1 Hz, 2H), 8.88 (d, J » 6.1 Hz, 2H) . 
APCIMS m/z: [M+H]* 396. 

30 m.p.: 206-212''C. 
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[Example 449] 

N- [ 4- ( 2-Furyl) -5- ( 4-oxocycloliexylcarbonyl) th±azol-2-yl] -2- 
me thylpyr idine - 4 - carboxamide ( Compound 4 49 ) 

In a manner similar to that In Example 448, by using 
5 .2-methylisonlcotlnlc acid In place of Isonicotlnlc acid, 
the entitled Compound 449 (73.0 mg, 43 %) was obtained 
from Compound 447 (120 mg, 0.413 mmol) • 

NMR (CDCI3, 6 ppm): 2.04-2.60 (m, 8H) , 2.66 (s, 3H) , 
3.35-3.43 (m, IH) , 6.54 (dd, J = 1.8, 3.6 Hz, IH) , 7.52 
10 (dd, J = 0.7, 1.8 Hz, IH), 7.57 (d, J = 5.1 Hz, IH) , 7.62 
(s, IH), 7.75 (dd, J = 0.7, 3.6 Hz, IH) , 8.72 (d, J = 5.1 
Hz, IH) . 

APCIMS m/z: [M+H]* 410. 
m.p. : 108-115°C. 

15 [Example 450] 

N- [4- (2-Furyl) -5- ( 4-oxocyclohexylcarbonyl) thiazol-2- 
yl] f uran-2-carboxamlde (Compound 450) 

In a manner similar to that In Example 448, by using 
furan-2-carboxyllc acid In place of Isonicotlnlc acid, the 

20' entitled Compound 450 (124 mg, 62 %) was obtained from 
Compound 447 (150 mg, 0.517 mmol) • 

^H NMl (CDCI3. 6 ppm): 2.03-2.57 (m, 8H) , 3.30-3.39 (m, IH) , 
6.57 (dd, J = 1.8, 3.5 Hz, IH) , 6.64 (dd, J = 1.7, 3.6 Hz, 
IH), 7.42 (d, J ^ 3.6 Hz, IH) , 7.59-7.60 (m, 2H) , 7.79 (d, 
25 J = 3.5 Hz, IH) . 

APCIMS m/z: [M+H]* 385. 

m.p.: 232-235''C. 
[Example 451] 

N - [ 4 - ( 2 - Fury 1 ) - 5 - ( 4 - oxocy clohexy Icarbony 1 ) thlaz o l-2-yl]-3- 
30 methbxybenzamlde (Compound 451) 
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In a manner similar to that In Example 448, by using 

3- methoxybenzolc acid in place of isonlcotlnic acid, the 
entitled Compound 451 (72.0 mg, 33 %) was obtained from 
Compound 447 (150 mg, 0.517 nmiol) . 

5 NMR (CDCI3, 6 ppm): 2.06-2.58 (m, 8H) , 3.33-3.41 (m, IH) , 

3,88 (s, 3H), 6.56 (dd, J = 1.7, 3.6 Hz, IH), 7.16-7.20 (m, 
IH), 7.41-7.51 (m, 3H) , 7.58 (d, J = 1.7 Hz, IH) , 7.82 (d, 
J = 3.6 Hz, IH) . 
APCIMS m/z: [M+H]^ 425. 
10 m.p.: 176-183°C. 
[Example 452] 

4- Cycuio-N- [4- (2-furyl) -5- ( 4-oxocyclohexylcarbonyl) thiazol- 
2-yl]benzamlde (Compound 452) 

In a manner similar to that in Example 448, by using 
15 4-cyanobenzoic acid in place of isonicotinic acid, the 
entitled Compound 452 (164 mg, 76 %) was obtained from. 
Compound 447 (150 mg, 0.517 mmol) . 

^H NMR (CDCI3, 6 ppm) : 2.06-2.58 (m, 8H) , 3.32-3.40 (m, IH) , 
6.51 (dd, J = 1.8, 3-5 Hz, IH) , 7.48 (dd, J = 0.7, 1.8 Hz, 
20 IH), 7.74 (dd, J = 0.7, 3.5 Hz, IH) , 7.81 (d, J = 8.6 Hz, 
2H), 8.06 (d, J = 8.6 Hz, 2H) . 
APCIMS m/z: [M-H]" 418. 
m.p.: 211-212°C. 
[Example 453] 

2 5 tert - Butyl N- [ 4 - ( 2 - f uryl ) - 5 - ( t etrahydropyran - 4 - 

ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 453) 

In a manner similar to that in Example 176, by using 
t etrahydropyran- 4 -caucboxylic acid in place of 2- 
cyanobenzoic acid, the entitled Compound 453 (350 mg, 

30 35 %) was obtained from Compound h (1.04 g, 3.00 mmol) 
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obtained in Reference Example 8. 
' NMR (CDCI3, 6 ppm) : 1.53 (s, 9H) , . 1 • 76 -1 . 94 (m, 4H) , 
3.06-3.18 (m, IH) , 3.46 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H) , 
4.03 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H) , 6.55 (dd, J = 1.9, 
5 3.5 Hz, IH), 7.55 (dd, J = 0.8, 1.9 Hz, IH) , 7.76 (dd, J = 
0.8, 3.5 Hz, IH), 8.68 (br s, IH) . 
APCIMS m/z: [M+H]* 379. 
[Example 454] 

2 - Amino - 4 - ( 2 - f uiryl ) tbiazol- 5 -yl tetxahydropyran- 4 -yl 

10 ketone (Compound 454) 

In a manner similar to that in Example 186, the 

entitled Compound 454 (212 mg, 72 %) was obtained from 

Compound 453 (350 mg, 1.05 mmol) in place of Compound 185. 

^H NMR (DMSO-d6, 6 Ppm) : 1.52-1.64 (m, 4H) , 2.89-3.03 (m, 
15 IH), 3.24 (ddd, J = 3.8, 11.3, 11.3 Hz, 2H) , 3.85 (ddd, J 

= 2.7, 3.8, 11.3 Hz, 2H), 6.65 (dd, J = 1.9, 3.5 Hz, IH) , 

7.24 (d, J = 3.5 Hz, IH) , 7.84 (d, J = 1.9 Hz, IH) , 7.96 

(br s, 2H) . 

APCIMS m/zs [M+H]* 279. 
20 [Example 455] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran - 4 -ylcarbonyl ) thiazol- 2 - 

yl] pyridine- 4 -carboxamide (Compound 455) 

Compound 454 (6.95 g, 25.0 mmol) was dissolved in 

DMF (100 mL), and isonicotinic acid (36.9 g, 300 mmol), 
25 EDC hydrochloride (57.6 g, 300 mmol) and 1- 

hydroxybenzotriazole monohydrate (45.9 g, 300 mmol) were 

added thereto, followed by stirring at 80**^ for 6 hours . 

The reaction mixture was poured into a mixture of a 

saturated aqueous solution of sodium hydrogencarbonate 
30 (600 mL) and water (200 mL), and the precipitated solid 
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was collected by filtration. The resulting solid was 
recrystallized from ethanol to afford the entitled 
Compound 455 (4.41 g, 48 %) as a grayish white solid. 

NMR (DMSO-de, 6 ppm) : 1.50-1.90 (m, 4H) , 3.15-3.25 (m, 
5 IH), 3.35 (ddd, J = 2.7. 11.6, 11.6 Hz, 2H) , 3.89 (ddd, J 
= 2.7, 4.0, 11.6 Hz, 2H) , 6.71 (dd, J = 1.9, 3.5 Hz, IH) , 
7.43 (dd, J = 0.8, 3.5 Hz, IH) , 7.91 (dd, J = 0.8, 1.9 Hz, 
IH), 8.02 (dd, J = 1.6, 4.6 Hz, 2H) , 8.84 (dd, J = 1.6, 
4.6 Hz, 2H), 13,56 ( br s, IH) . 
10 APCIMS m/z: [M+H]"^ 384. 
m.p.: 202-209*^0. 
[Example 456] 

N- [ 4 - { 2 -Fury 1 ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl ] cyclopropanecarboxamide ( Compound 456) 

15 Compound 454 (1.67 g, 6.00 mmol) and DMAP (36.7 mg, 

0.300 mmol) were suspended in pyridine (24 mL) , and 
cyclopropaneearbonyl chloride (1.09 mL, 12.0 mmol) was 
added thereto, followed by stirring at 60°C for 90 minutes. 
The reaction mixture was poured into water, and the 

20 precipitated solid was collected by filtration. The 
resulting solid was purified through silica gel column 
chromatography (chloroform: methanol = 99:1), followed by 
recrystallizing from ethanol to afford the entitled 
Compound 456 (1.35 g, 65 %) as a white solid. 

25 ^H NMR (DMSO-de, 6 ppm): 0.90-1.04 (m, 4H), 1.50-1.76 (m, 
4H), 1.92-2.03 (m, IH) , 3.07-3.21 (m, IH), 3.25-3.40 (m, 
2H), 3.83-3.91 (m, 2H) , 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 
7.41 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH) , 13.04 
(br s, IH) . 

30 APCIMS m/z: [M+H]* 347. 
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m.p.: 182-183''C. 
[Example 457] 

[ 4 - ( 2 - Fury 1 ) - 5 - ( tetraliydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yllbenzamlde (Compound 457) 
5 In a manner similar to that In Example 456/ by using 

benzoyl chloride In place of cyclopropanecarbonyl chloride^ 
the entitled Compound 457 (151 mg, 88 %) was obtained as a 
white solid from Compound 454 (125 mg, 0.450 mmol). 

NMR (DMSO-de, 8 ppm) : 1.50-1.80 (m, 4H) , 3.13-3.26 (m, 
10 IH), 3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 3.84-3.93 (m, 
2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH) , 7.44 (d, J = 3.5 Hz, 
IH), 7.53- 7.61 (m, 2H) , 7.64-7.72 (m. IH) , 7.91 (d, J = 
1.6 Hz, IH), 8.11-8.18 (m, 2H) , 13.27 (br s, IH) . 
APCIMS m/z: [M+H]* 383. 
15 m.p. : 221-222**C. 
[Example 458] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyra:n-4-ylcarbonyl) thiazol-2- 
yl] -2-me thy Ibenz amide (Compound 458) 

In a manner similar to that in Example 456, by using 
20 2-methylbenzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 458 (159 mg, 88 %) was 
obtained as a grayish white solid from Compound 454 (125 
mg, 0.450 mmol). 

^H NMR (DMS0-d6, 8 ppm): 1.55-1.85 (m, 4H) , 2.44 (s, 3H) , 
25 3.14-3.26 (m, IH) , 3.36 (ddd, J = 2.2, 11.9, 11.9 Hz, 2H) , 

3.84-3.92 (m, 2H) , 6.69 (dd, J = 1.9, 3.5 Hz, IH), 7.27- 

7.51 (m, 4H), 7.60-7.66 (m, IH) , 7.89 (d, J = 1.9 Hz, IH) , 

13.14 (br s, IH) . 

APCIMS m/z: [M+HJ* 397. 
30 m.p.: 204-206**C. 
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[Example 459] 

N- [ 4 - ( 2-Furyl) - 5- ( tetraliydropyran-4-ylcarbonyl) tliiazol-Z- 
yl] -3-methylbenzainide (Compound 459) 

In a manner similar to that In Example 456, by using 
5 3-methylbenzoyl chloride In place of cyclopropanecarbonyl 
chloride, the entitled Compound 459 (151 mg, 89 %) was 
obtained as a white solid from Compound 454 (125 mg, 0.450 
mmol ) . 

NMR (DMSO-ds, 6 ppm) : 1.52-1.74 (m, 4H) , 2.38 (s, 3H) , 
10 3.03-3.16 (m, IH) , 3.34 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 
3.84-3.94 (m, 2H) , 6.62 (dd, J = 1.9, 3.5 Hz, IH), 7.20- 
7.37 (m, 2H), 7.40 (dd, J = 0.5. 3.5 Hz, IH) , 7.80 (dd, J 
= 0.5, 1.9 Hz, IH), 7-90-7.95 (m, IH) , 7.97-8.01 (m, IH) , 
13.17 (br s, IH) . 
15 APCIMS m/z: [M+H]* 397. 
m.p.: 197-201°C. 
[Example 460] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl ] - 4 -methylbenzamide ( Compound 460 ) 

20 In. a manner similar to that in Exeunple 456, by using 

4-methylbenzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 460 (128 mg, 72 %) was 
obtained as a grayish white solid from Compound 454 (125 
mg, 0.450 mmol). 

25 ^H NMR (DMSO-de, 6 ppm): 1.54-1.76 (m, 4H) , 2.40 (s, 3H) , 
3.13-3.26 (m, IH) , 3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 
3.84-3.94 (m, 2H) , 6.70 (dd, J = 1.9, 3-5 Hz, IH) , 7.38 (d, 
J = 8.4 Hz, 2H), 7.44 (d, J = 3.5 Hz, IH) , 7.91 (d, J = 
1.9 Hz, IH), 8.06 (d, J = 8.4 Hz, 2H) , 13.18 (br s, IH) . 

30 APCIMS^m/z: [M+H]* 397. 
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m.p.: 190-192''C. 
[Example 461] 

N- [4- {2-Furyl) -5- ( tetrahydropyran-4-ylcarbonYl) thiazol-2- 
yl] -2-metlioxybenzaxnide (Compound 461) 
5 In a manner similar to that In Example 456, by using 

2- methoxybenzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 461 (152 mg, 82 %) was 
obtained as a grayish white solid from Compound 454 (125 
mg, 0.450 mmol) • 

10 NMR (DMSO-ds, 8 ppm) : 1,55-1.80 (m, 4H) , 3.15-3.25 (m, 

IH), 3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 3.80-3.95 (m, 
2H), 3.92 (s, 3H), 6.69 (dd, J = 1.6, 3.2 Hz, IH) , 7.05- 
7.15 (lit, IH), 7.16-7.24 (m, IH) , 7.41 (d, J = 3.2 Hz, IH) , 
7.55-7.63 (m, IH) , 7.70 (dd, J = 1.3, 8.6 Hz, IH) , 7.90 (d, 

15 J = 1.6 Hz, IH), 12.47 (br s, IH) . 
APCIMS m/z: [M+H]* 413. 
m.p.: 181-184''C. 
[Example 462] 

N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
20 yl ] - 3 -methoxybenzamide ( Compound 462 ) 

In a manner similar to that in Example 456, by using 

3- methoxybenzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 462 (1.91 g, 77 %) was 
obtained as a grayish white solid from Compound 454 (1.67 

25 g, 6.00 mmol) . 

^H NMR (DMSO-dfi, 8 ppm): 1.55-1.80 (m, 4H) , 3.14-3.24 (m, 
IH), 3.36 (ddd, J =2.4, 11.3, 11.3 Hz, 2H) , 3.86 ( s , 3H) , 
3.87-3.92 (m, 2H) , 6.70 (dd, J = 1.6, 3.5 Hz, IH) , 7.20- 
7.26 (m, IH), 7.45 (dd, J = 0.8, 3.5 Hz, IH) , 7.43-7.53 (m, 
30 IH), 7.69-7.77 (m, 2H) , 7.91 (dd, J = 0.8, 1.6 Hz, IH) , 



412 



13.27 (br s, IH) . 
. APCIMS m/z: [M+H]* 413. 
m.p.: 198-200^*0. 
[Example 463] 

5 N- [4- (2-Furyl) -5- (tetrahydropyran-4-ylcarbonyl) th±azol-2- 

yl ] - 4 -methoxybenz amide ( Compound 463 ) 

In a manner similar to that In Example 456, by using 

4-methoxybenzoyl chloride In place of cyclopropanecarbonyl 

chloride, the entitled Compound 463 (152 mg, 82 %) was 
10 obtained as a grayish white solid from Compound 454 (125 

mg, 0.450 mmol). 

NMR (DMSO-de, 6 ppm) : 1.54-1.76 (m, 4H) , 3.13-3.24 (m, 

IH), 3.36 (ddd, j = 2.2, 11.3, 11.3 Hz, 2H) , 3.86 (s, 3H) , 

3.89-3.91 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH) , 7.10 
15 (dd, J = 1.9, 8.9 Hz, 2H) , 7.45 (dd, J = 0.5, 3.2 Hz, IH) , 

7.90 (dd, J = 0.5, 1.6 Hz, IH) , 8.15 (dd, J = 1.9, 8.9 Hz), 

13.10 (br s, IH) . 

APCIMS m/z: [M+H]* 413. 

m.p. : 184-188''C. 
20 [Example 464] 

3 - ( Dlmethylamlno ) -N- [ 4 - ( 2 - f uryl ) - 5 - ( tetrahydropyran- 4 - 

ylcarbonyl) thlazol-2-yl]benzamlde (Compound 464) 

Compound 454 (125 mg, 0.450 mmol) was dissolved In 

DMF (2 mL), and 3- (dlmethylamlno) benzoic acid (296 mg, 
25 1.80 mmol), EDC hydrochloride (344 mg, 1.80 mmol) and 1- 

hydroxybenzotrlazole monohydrate (276 mg, 1.80 mmol) were 

added thereto, followed by stirring at 80*^0 for 2 hours. 

The reaction mixture was poured Into water (200 mL), 

followed by extraction with chloroform.. The organic layer 
30 was washed with water and a saturated aqueous solution of 
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sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel colvimn chromatography (chlorofozin: methanol = 
5 19:1), followed by reslurrylng with methanol to afford the 
entitled Compound 464 (78.5 mg, 41 %) as a pale yellow 
solid. 

NMR (DMSO-de, 8 ppm) : 1.55-1.75 (m, 4H) , 2.99 (s, 6H) , 
3.13-3.23 (m, IH) , 3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 
10 3.89 (ddd, J = 2.2, 3.8, 11.6 Hz, 2H) , 6.70 (dd, J = 1.9, 
3.5 Hz, IH), 6.99 (ddd, J = 1.4, 2.7, 8.1 Hz, IH) , 7.31- 
7.48 (m, 4H), 7.90 (dd, J = 0.8, 1.9 Hz, IH) , 13.19 (br s, 
IH). 

APCIMS m/z: [M+H]* 426. 
15 m.p. : 239-243°C. 
[Example 465] 

4- (Dlmethylamlno) -N- [ 4- ( 2-f uryl) -5- ( tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yl]ben2amlde (Compound 465) 

Compound 454 (125 mg, 0.450 mmol) was dissolved in 

20 DMF (2 mL), and 4- (dlmethylamlno) benzoic acid (296 mg, 
1.80 mmol), EDC hydrochloride (344 mg, 1.80 mmol) and 1- 
hydroxybenzotrlazole monohydrate . ( 276 mg, 1.80 mmol) were 
added thereto, followed by stirring at 80*^C for 2 hours. 
Water (200 mL) was added to the reaction mixture, and the 

25 precipitated solid was collected by filtration. The 
resulting solid was purified through silica gel coltimn 
chromatography ( chloroform : methanol = 9:1), followed by 
reslurrylng with ethanol to afford the entitled Compound 
465 (5.30 mg, 3 %) as a pale brown solid. 

30 ^H NMR (DMSO-de, 8 ppm): 1.55-1.80 (m, 4H) , 3.03 (s, 6H) , 
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3.11-3.22 (m, IH), 3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 
3.85-3.93 (m, 2H) , 6.69 (dd, J =1.6, 3.5 Hz, IH) , 6.77 (d, 
J = 9.2 Hz, 2H), 7.45 (dd, J = 0.8, 3.5 Hz, IH) , 7.89 (dd, 
J = 0.8, 1.6 Hz, IH), 8.05 (d, J = 9.2 Hz, 2H) , 12.81 (br 
5 s, IH) . 

APCIMS m/z: [M+H]* 426. 
m.p. : 238-240*^0. 
[Example 466] 

2-Fluoro-N- [4 - ( 2^f ujcyl) -5 - ( tetraliydropyran-4- 
10 ylcarbonyl) tli±azol-2-yl]benzam±de (Compound 466) 

In a manner similar to that in Example 456, by using 

2 - fluor ©benzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 466 (155 mg, 86 %) was 
obtained as a pale brown solid from Compound 454 (125 mg, 

15 . 0 . 450 mmol) . 

^H NMR (DMSO-de, 6 ppm) : 1.54-1.76 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 3.84-3.93 (m, 
2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.35-7.50 (m, 3H) 
7.61-7.71 (m, IH), 7.75-7.83 (m, IH) , 7.89 (d, J =1.9 Hz, 

20 IH), 13.23 (br s, IH) . 
APCIMS m/z: [M+H]* 401. 
m.p. : 172-176**C. 
[Example 467] 

3- Fluoro-N- [4- ( 2-f uryl) -5- ( tetrahydropyran-4- 

25 ylcarbonyl) thiazol- 2 -yl]benzamide (Compound 467) 

In a manner similar to that in Example 456, by using 
3-f luorobenzoyl chloride in place of cyclopropanecctrbonyl 
chloride, the entitled Compound 467 (160 mg, 89 %) was 
obtained as a grayish white solid from Compound 454 (125 

30 mg, 0.450 mmol). 
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NMR (DMSO-de, 6 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 3.89 (ddd, J 
= 2.2, 4.0, 11.6 Hz, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH) , 
7.44 (d, J = 3.2 Hz, IH) , 7.49-7.68 (m, 2H) , 7.90 (dd, J = 
5 0.8, 1.6 Hz, IH), 7.94-8.02 (m, 2H) , 13.34 (br s, IH) . 
APCIMS m/z: [M+H]* 401. 
m.p. : 229-231*'C. 
[Example 468] 

4-Fluoro-N- [ 4- { 2-f uryl) - 5- ( tetrallydI:opyran-4- 
10 ylcarbonyl) thiazol-2-yl]benzainide (Compound 468) 

Compound 454 (834 mg, 3.00 mmol) was dissolved In 
DMF (12 mL), and 4-f luorobenzolc acid (3.36 g, 24.0 mmol), 
. EDC hydrochloride (4.12 g, 24.0 mmol) and 1- 
hydroxybenzotrlazole monohydrate (3-68 g, 24.0 mmol) were 
15 added thereto, followed by stirring at 80*'C for 2 hours. 
The reaction mixture was poured into a mixture of a 
saturated aqueous solution of sodium hydrogencarbonate (30 
mL) and water (30 mL) , and the precipitated solid was 
collected by filtration. The resulting solid was purified 
20 through silica gel column chromatography 

(chloroform: methanol = 19:1), followed by recrystallizing 
from ethanol to afford the entitled Compound 468 (270 mg, 
23 %) as a white solid. 

^H NMR (DMSO-de, 8 ppm): 1.58-1.78 (m, 4H) , 3.15-3.25 (m, 
25 IH), 3.35-3.55 (m, 2H) , 3.88 (ddd, J = 1.9, 3.8, 11.3 Hz, 
2H), 6.70 (dd, J = 1-6, 3.2 Hz, IH) , 7.37-7.46 (m, 3H) , 
7.90 (dd, J = 0.8, 1.6 Hz, IH), 8.20-8.26 (m, 2H) , 13.27 
(br s, IH) . 

APCIMS m/z: [M+HT 401- 
30 m.p.: 131-132°C. 
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[Example 469] 

2 - Chlor o -N - [ 4 - ( 2 - f ury 1 ) - 5 - ( t e t rahydxopyran - 4 - 
ylcarbonyl ) thiazol- 2 -yl ] benzamide ( Compound 469) 

In a manner similar to that in Example 456, by using 
5 2 -chlor ©benzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 469 (140 mg, 75 %) was 
obtained as a white solid from Compound 454 (125 mg, 0.450 
mmol ) • ' 

NMR (DMSO-d6, 8 ppm) : 1.55-1.85 (m, 4H) , 3.15-3.25 (m, 
10 IH), 336 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.88 (ddd, J = 

2.4, 3.8, 11.3 Hz, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, IH) , 

7.39 (d, J = 3.5 Hz, IH) , 7.45-7.70 (m, 5H) , 7.89 (dd, J = 

0.8, 1.6 Hz, IH), 13.34 (br s, IH) . 

APCIMS m/z: [^^CIM+H]* 417, [^"'CIM+H]* 419. 
15 m.p.: 160-162°C. 

[Example 470] 

3- Chloro-N- [4- ( 2-f uryl) -5- ( tetrahydropyran-4- 
yicarbonyl ) thiazol - 2 -yl ] benzamide ( Compound 470) 

In a manner similar to that in Example 456, by using 
20 3-chlorobenzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 470 (131 mg, 70 %) was 
obtained from Compound 454 (125 mg, 0.450 mmol). 
^H NMR (DMSO-dg, 5 ppm): 1.55-1.80 (m, 4H) , 3.12-3.25 (m, 
IH), 3.36 (ddd, J = 2.2, 12.1, 12.1 Hz, 2H) , 3.86-3.92 (m, 
25 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH) , 7.43 (d, J = 3.5 Hz, 
IH), 7.60 (dd, J = 7.8, 7.8 Hz, IH) , 7 . 72-7 . 76 (m, IH) , 
7.90 (d, J = 1.9 Hz, IH), 8.09 (dd, J = 1.1, 7.8 Hz, IH) , 
8.19 -8.20 (m, IH) , 13.36 (br s, IH). 
APCIMS m/z: [^^CIM+H]* 417, [^"'CIM+H]* 419. 
30 m.p.: 210-212°C. 
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[Example 471] 

4-Chloro-N- [4- ( 2-f uryl) -5- ( tetraliydropyran-4- 
ylcarbonyl ) thiazol - 2 -yl ] benzamlde { Compound 471) 

In a manner similar to that in Example 456, by using 
5 4-chlorobenzoyl chloride in place of cyclopropanecarbonyl 
chloride, the entitled Compound 471 (129 mg, 69 %) was 
obtained as a white solid from Compound 454 (125 mg/ 0.450 
mmol) . 

NMR (DMSO-de, 8 ppm) : 1.55-1.85 (m, 4H) , 3.15-3.25 (m, 
10 IH) , 3.34-3.42 (m, 2H) , 3.84-3.93 (m, 2H) , 6.70 (dd, J = 
1.9, 3.5 Hz, IH), 7.44 (dd, J = 0.8, 3.5 Hz, IH) , 7.65 (dd, 
J= 1.6, 8.4 Hz, 2H), 7.90 (dd, J = 0.8, 1.9 Hz, IH) , 8.15 
(dd, J = 1.6, 8.4 Hz, 2H) , 13.35 (br s, IH) , 
APCIMS m/z: [^^CIM+H]"^ 417, [^^CIM+H]* 419. 
15 m.p. : 204-206*'C. ' 
[Example 472] 

2-Cyano-N- [4- ( 2-furyl) -5- (tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yl]benzamide (Compound 472) 

In a manner similsir to that in Example 465, by using 
20 2-cyanobenzoic acid in place of 3- (dimethylamino) benzoic 
.acid, the entitled Compound 472 (35.3 mg, 19 %) was 
obtained as a yellow solid from Compound 454 (125 mg, 
0. 450 mmol) . 

^H NMR (DMSO-de, 8 Ppm) : 1.50-1.80 (m, 4H) , 3.12-3.22 (m, 
25 IH), 3.28- 3.38 (m, 2H) , 3.88 (ddd. J = 2.2, 11.3, 11.3 Hz, 

2H), 6.73 (dd, J = 1.9, 3.5 Hz, IH) , 7.50 (d, J = 3.5 Hz, 

IH), 7.80-8.20 (m, 5H) , 11.27 (br s, IH) . 

APCIMS m/z: [M+H]* 408. 

m.p.: 221-224°C- 
30 [Example 473] 
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3-Cyano-N- [4- ( 2-furyl) -5- ( tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yl]benzamlde (Compound 473) 

In a manner similar to that In Example 465, by using 

3- cyanobenzoic acid in place of 3- { dime thylaminp) benzoic 
5 acid, the entitled Compound 473 (166 mg, 90 %) was 

obtained as a pink solid from Compound 454 (125 mg, 0.450 
mmol) « 

NMR (DMSO-de, & ppm) : 1.55-1,76 (m, 4H) , 3.15-3.25 (m, 
IH), 3.37 (ddd, J = 1.6, 11.6, 11.6 Hz, 2H) , 3.80-3.91 (m, 

10 2H), 6-71 (dd, J = 1.6, 3.2 Hz, IH) , 7.45 (d, J = 3.2 Hz, 
IH), 7.79 (dd, J = 7.8, 7.8 Hz, IH) , 7.92 (d, J = 1.6 Hz, 
IH ), 8.14 (d, J = 7.8 Hz, IH) , 8.40 (d, J = 7-8 Hz, IH) , 
8.58 (s, IH), 13.47 (br s, IH) . 
APCIMS m/z: [M+H]* 408. 

15 m.p.: 257-260°C. 
[Example 474] 

4- Cyano-N- [4- (2-furyl) -5- ( tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yllbenzamide (Compound 474) 

In a manner similar to that in Example 465, by using 
20 4-cyahobenzoic acid in place of 3- (dime thylamino) benzoic 

acid, the entitled Compound 474 (35.3 mg, 19 %) was 

obtained from Compound 454 (125 mg, 0.450 mmol). 

^H NMR (DMSO-de, 6 Ppm) : 1.50-1.80 (m, 4H) , 3.10-3.30 (m, 

IH), 3.35-3.50 (m, 2H) , 3.84-3.93 (m, 2H) , 6.70 (dd, J = 
25 1.9, 3.5 Hz, IH), 7.44 (d, J = 3.5 Hz, IH) , 7.90 (d, J = 

1.9 Hz, IH), 8.05 (d, J = 8.4 Hz, 2H) , 8.26 (d, J = 8.4 Hz, 

2H) , 13.53 (br s, IH) . 

APCIMS m/z: [M-H]" 406. 

m.p. : 231-234''C. 
30 [Example 475] 
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N- [ 4 - ( 2 -Furyl ) - 5 - ( tetraliydropyran- 4 -ylcarbonyl ) thlazol- 2 - 
yl] -2- ( trif luoromethoxy)benzam±de (Compound 475) 

Compound 454 (125 mg, 0.450 mmol) and DMAP (0.022 
mmol) were suspended in pyridine (2 mL) , and 2- 
5 (trif luoromethoxy) benzoyl chloride (202 mg, 0.900 mmol) 
was added thereto, followed by stirring at 80°C for 6 
hours. The reaction mixture was poured into water, 
followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
10 sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was recrystallized from 
ethanol to afford the entitled Compound 475 (111 mg, 53 %) 
as a pale yellow solid. 

15 NMR (DMSO-dfi, 6 ppm) : 1.50-1.80 (m, 4H) , 3.10-3.22 (m, 

IH), 3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 3.85-3.92 (m, 
2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH) , 7.41 (d, J = 3.5 Hz, 
IH), 7.52-7.60 (m, 2H) , 7.73 (ddd, J = 1.6, 7.6, 7 . 6 Hz 
IH), 7.83 (dd, J = 1.6, 7.6 Hz, IH) , 7.89 (d, J = 1.6 Hz, 

20 IH), 13.41 (br s, IH) . 
APCIMS m/z: [M+Hl* 467. 
m.p. : 131-134^C. 
[Example 476] 

N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
25 yl] -3- ( trif luoromethoxy )benzamide (Compound 476) 

In a manner similar to that in Example 456, by using 
3 - ( trif luoromethoxy ) benzoyl chloride in place of 
cyclopropanecarbbnyl chloride, the entitled Compound 476 
(170 mg, 81 %) was obtained as a brown solid from Compound 
30 454 (125 mg, 0.450 mmol). 
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NMR (DMSO-de, 8 ppm): 1^50-1.80 (m, 4H)^ 3.10-3.25 (m, 
IH) , 3.36 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 3.85-3.93 (m, 
2H); 6.71 (dd, J = 1.6, 3.2 Hz, IH) , 7.45 (d, J = 3.2 Hz, 
IH), 7.68-7.75 (m, 2H) , 7.90 (d, J = 1.6 Hz, IH) , 8.12- 
5 8.21 (m, 2H), 13.49 (br s, IH) . 
APCIMS m/z: [M+H]* 467. 

m.p.: 197-198°C. 
[Example 477] 

N- [ 4 - { 2-Fuiryl) -5 - ( tetraliydropyran-4-ylcarbonyl) th±azol-2- 
10 yl] -4- { trif luoromethoxy)benzam±de (Compound 477) 

In a manner similar to that In Example 456, by using 
4- { trif luoromethoxy)benzoyl chloride in place of 
cyclopropanecarbonyl chloride, the entitled Compound 477 
(156 mg, 74 %) was obtained as a pale brown solid from 
15 Compound 454 (125 mg, 0.450 mmol) . 

^H NMR (DMSO-de, 8 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 3.85-3.94 (m, 
2H), 6.70 (dd, J =1.6, 3.2Hz, IH), 7.44 (d, J = 3 . 2 Hz , 
IH), 7.57 (d, J = 8.1 Hz, 2H) , 7.90 (d, J = 1.6 Hz, IH), 
20 8.27 (d, J = 8.1 Hz, 2H) , 13.39 (br s, IH) . 
APCIMS m/z: [M+H]* 467. 
m.p.: 177-180°C. 
[Example 478] 

4- ( Chloromethyl ) -N- [4 - ( 2-f uryl) -5- ( tetrahydropyran-4- < 
25 ylcarbonyl) thiazol-2-yl]benzamide (Compound 478) . 

4- (Chloromethyl) benzoyl chloride (942 mg, 4.99 mmol) 
was dissolved in THF (16 mL), and Compound 454 (1.11 g, 
3.99 mmol), triethylcimine (0.840 mL, 5.98 mmol) and DMAP 
(50.0 mg, 0.400 mmol) were added thereto, followed by 
30 stirring under heating and reflux for 2 hours. The 
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reaction mixture was concentrated under reduced pressure, 
and water was added to the resulting residue, followed by 
extraction with chloroform. The organic layer was washed 
successively with a saturated aqueous solution of sodium 
5 hydrogencarbonate and a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel column chromatography { chloroform: methanol = 

10 99:1), followed by reslurrylng with methanol to afford the 
entitled Compound 476 (1.42 g, 83 %) as an ocher solid. 

NMR (DMSO-ds, 8 ppm) : 1.55-1.78 (m, 4H) , 3.13-3.27 (m, 
IH), 3.36 (ddd, J =2.4, 11.3, 11.3 Hz, 2H) , 3.89 (ddd, J 
=2.4, 3.8, 11.3 Hz, 2H) , 4.86 (s, 2H), 6.70 (dd, J = 1.9, 

15 3.5 Hz, IH), 7.44 (dd, J = 0.5, 3.5 Hz, IH) , 7.63 (d, J = 
8.4 Hz, 2H), 7.90 (dd, J = 0.5, 1.9 Hz, IH) , 8.14 (d, J = 
8.4 Hz, 2H), 13.30 (br s, IH) . 
APCIMS m/z: [^^CIM+H]* 431, [^^CIM+H]* 433. 
[Example 479] 

20 4 - ( Dlmethylamlnomethyl )-N-[4-(2 - f uryl ) - 5 - ( tetrahydropyran- 
4-ylcarbonyl) thlazol-2-yl]benzamide (Compound 479 ) 

Compound 478 (340 mg, 0.789 mmol) was added to a 2 
mol/L solution of dlmethylamlne In THF (20 mL, 39.5 mmol), 
followed by stirring overnight at 60°C. The solvent was 

25 distilled away under reduced pressure, and the resulting 
residue was purified through silica gel column 
chromatography (chloroform: methanol = 19:1), followed by 
reslurrylng with a mixed solvent of ethanol and diethyl 
ether to afford the entitled Compound 479 (153 mg, 44 %) 

30 as a yellow solid. 
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NMR (DMSO-de. 6 ppm) : 1.55-1.80 (m. 4H) , 2.20 (s, 6H) , 
3.10-3.20 (m, IH). 3.36 (ddd," J = 2.4, 11.6. 11.6 Hz. 2H) , 
3.52 (s. 2H). 3.85-3.93 (m, 2H) , 6.70 (dd, J = 1.9, 3.5 Hz, 
IH), 7.44 (d, J = 3.5 Hz, IH) , 7.48 (d, J = 8.1 Hz, 2H) , 
5 7.90 (d. J = 1.9 Hz, IH) , 8.12 (d, J = 8.1 Hz, 2H) , 13.06 
(br s, IH) . 

APCIMS m/z: [M+H]* 440. 
m.p.: 109-112°C. 

[Example 480 ] 

10 N- [ 4- ( 2-Furyl) -5- ( tetraliydi:opyran-4-ylcarbonyl) thiazol-2- 
yl] -4- (p±per-±d±noniethyl)behzainj.de (Compound 480) 

Compound 478 (340 mg, 0.789 mmol) was suspended In 
THF (3 mL), and plperldlne (0.390 lianol, 3.95 mmol) was 
added thereto, followed by stirring under heating emd 

15 reflux for 1.5 hours. The solvent was distilled away 
under reduced pressure , and the resulting residue was 
purified through silica gel column chromatography 
(chloroform: methanol = 4:1), followed by reslurrylhg with 
diethyl ether to afford the entitled Compound 480 (262 mg, 

20 69 %) as a white solid. 

^H NMR (DMSO-de, 8 ppm): 1.20rl.50 (m, 6H) , 1.50-1.80 (m, 
6H), 2.30-2.45 (m, 2H) , 3.10-3.25 (m, IH) , 3.30-3.45 (m, 
2H), 3.55 (s, 2H), 3.85-3.93 (m, 2H), 6.69 (dd, J = 1-6, 
3.2 Hz, IH), 7.44 (d, J = 3.2 Hz, IH) , 7.48 (d, J = 8.1 Hz, 

25 2H), 7,90 (d, J = 1.6 Hz, IH) , 8.11 (d, J = 8.1 Hz, 2H) , 
13.07 (br s, IH) . 
APCIMS m/z: [M+H]* 480. 
m.p.: 160-162''C. 
[Example 481] 

30 N- [ 4 r- ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thlazol- 2 - 
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yl] -4- ( 4-hydroxyp±per±dlnoinethyl)benzamlde (Compound 481) 

In a manner similar to that In Example 480, by using 
4-hydroxypiperidine in place of piperidine, the entitled 
Compound 481 (380 mg, 97 %) was obtained as a pale yellow 
5 solid fxiom Compound 478 (340 mg, 0.789 mmol) . 

NMR (DMSO-dfi. 6 ppm) : 1.40-1.50 (m, 2H) , 1.65-1.85 (m, 
4H), 2.00-2.10 (m, 2H), 2.85-2.90 (m, 2H) , 2.84 (ddd, J = 
3.5. 9.4. 11.3 Hz. 2H). 3.05-3.20 (m, IH) . 3.20-3.40 (m. 
3H). 3.45 (s, 2H) , 3.70-3.80 (m, IH) . 3.85-3.95 (m. 2H) , 
10 4.45-4.50 (m. IH), 6.63 (dd. J.= 1.6, 3.5 Hz. IH) . 7.35 (d, 
J = 8.4 Hz, 2H), 7.41 (d, J = 3.5 Hz, IH) . 7.80 (d, J = 

I. 6 Hz, IH), 8.09 (d, J = 8.4 Hz, 2H) . 
APCIMS m/z: [M+H]* 496. 

m.p. : 194-195''C. 
15 [Example 482] 

N - [ 4 - ( 2 - Fury 1 ) - 5 - ( t e t rahy dr opyran - 4 - ylcarbonyl ) thiaz ol - 2 - 

yl] -4- (morpholinomethyl)benzamide (Compound 482) 

In a manner similcir to that in Example 480, by using 

morpholine in place of piperidine, the entitled Compound 
20 482 (322 mg, 85 %) was obtained as a pale yellow solid 

from Compound 478 (340 mg, 0.789 mmol). 

^H NMR (DMSO-de. 8 ppm): 1.50-1.80 (m, 4H) , 2.38 (t. J = 
4.3 Hz. 4H), 3.10-3.25 (m. IH) . 3.36 (ddd. J = 2.4, 11.3. 

II. 3 Hz, 2H), 3.56 (s, 2H) , 3.59 (t, J = 4.3 Hz, 4H) , 
25 3.85-3.93 (m, 2H), 6.69 (dd, J = 1.9. 3.5 Hz, IH) . 7.44 

(dd, J = 0.8. 3.5 Hz. IH), 7.49 (d, J = 8.4 Hz, 2H) , 7.89 
(dd, J = 0.8, 1.9 Hz, IH). 8.12 (d, J = 8.4 Hz. 2H) , 12.67 
(br s, IH) . 

APCIMS m/z: [M+H]* 482. 
30 ■ , m.p. : 92-96''C. 
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[Example 483] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-Z- 
yl] -2 , 3-diinetlioxybenzainlde (Compound 483) 

In a manner sxmllar to that In Example 465, by using 
5 2 , 3-dimethoxybenzolc acid In . place of 4- 

(dlmethylamlno) benzoic acid, the entitled Compound 483 
(158 mg, 79 %) was obtained as a pale yellow solid from 
Compound 454 (125 mg, 0.450 mmol) . 

NMR (DMSO-de, 6 ppm) : 1.50-1-75 (m, 4H) , 3.15-3.25 (m, 

10 IH), 3.36 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.83 (s, 3H) , 
3.84-3.94 (m, 2H) , 3.87 (s, 3H) , 6.69 (dd, J = 1.9, 3.5 Hz, 
IH), 7.17-7.21 (m, 2H) , 7.23-7.30 (m, IH), 7.41 (dd, J = 
0.5, 3.5 Hz, IH), 7.89 (dd, J = 0.5, 1.9 Hz, IH), 12.80 
(br s, IH) . 

15 APCIMS m/z: [M+H]* 443. 
m.p.: 198-200''C. 
[Excimple 484] 

N- [4 - (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thlazol-2- 
yl] -2 , 4-dlmethoxybenzamlde (Compound 484) 

20 In a manner similar to that In Example 456, by using 

2 , 4-dlmethoxybenzoyl chloride In place of 

cyclopropanecarbonyl chloride, followed by reslurrylng 
with methanol, the entitled Compound 484 (156 mg, 78 %) 
was obtained as a brown solid from Compound 454 (125 mg, 

25 0 . 150 mmol) . 

^H NMR (DMSO-ds, 8 ppm): 1.54-1.75 (m, 4H) , 3.12-3.22 (m, 
IH), 3.34 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H), 3.89 (s, 3H) , 
3.90-3.95 (m, 2H) , 3-97 (s, 3H) , 6.69 (dd, J = 1.9, 3.2 Hz, 
IH), 6.72-6.77 (m, 2H) , 7,41 (d, J =3.2 Hz, IH), 7.80 (dd, 

30 J = 3.0, 8.4 Hz, IH), 7.89 (d, J = 1.9 Hz, IH) , 11.94 (br 
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S , IH ) . 

APCIMS m/z: [M+H]* 443. 

m,p. : 219-222°C. 
[Example 485] 

5 N- [4- {2-Furyl) -5- (tetrahydropyran-4-ylcarbonyl)thiazol-2- 
yl] -2 , 5-d±metlioxybenzain±de (Compound 485) 

In a manner similar to that In Example 465, by using 

2.5- dlmethoxybenzolc acid In placei of 4- 
(dlmethylamino) benzoic acid, followed by reslurrylng with 

10 ethanol, the entitled Compound 485 (172 mg, 86 %) was 
obtained as a pale yellow solid from Compound 454 (125 mg, 
0.450 mmol) . , 

NMR (DMSO-dfi, 6 ppm) : 1.50-1.80 (m, 4H) , 3.10-3.25 (m, 

IH) , 3.35 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 3.77 (s, 3H) , 
15 3.80-3.92 (m, 2H) , 3.88 (s, 3H), 6.69 (dd, J = 1.9, 3.5 Hz, 

IH), 7.15-7.24 (m, 2H) , 7.25-7.31 (m, IH) , 7.41 (d, J = 

3.5 Hz, IH), 7.90 (d, J = 1.9 Hz, IH), 12.44 (br s, IH) . 

APCIMS m/z: [M+H]* 443. 

m.p. : 107-110°C. 
20 [Example 486] ^ . 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thlazol - 2 - 

yl ] - 2 , 6 - dime thoxybenz amide ( Compound 486) 

In a manner similar to that In Example 456, by using 

2. 6- dlmethoxybenzoyl chloride In place of 
25 eye lopropanecar bony 1 chloride, followed by recrystalllzlng 

from a mixed solvent of ethanol, diethyl ether and ethyl 
acetate, the entitled Compound 486 (91.1 mg, 46 %) was 
obtained as a pink solid from Compound 454 (125 mg, 0.450 
mmol) . 

30 ^H NMR (DMSO-d6, 8 Ppm) : 1.54-1.76 (m, 4H) , 3.12-3.24 (m. 
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IH), 3.32-3.42 (m, 2H) , 3.76 (s, 6H), 3.84-3.92 (m, 2H) , 
6.68 (dd, J = 1.6, 3.0 Hz, 1H), 6.75 (d, J = 8.4 Hz, 2H) , 
7.37 (d, J = 3.0 Hz, IH) , 7.42 (t, J = 8.4 Hz, IH) , 7.88 
(d, J = 1.6 Hz, IH), 12.93 (br s, IH) . 
5 APCIMS m/z: [M+HT 443. 
m.p. : 152-156°C. 
[Example 487] 

N- t4-(2-Furyl) -5- ( tetrahydropyran-4-ylcarbohyl) tll±azol-2- 
yl] -3 , 4-d±methoxybenzamide (Compound 487) 
10 In a manner similar to that In Example 456, by using 

3 . 4- dimet boxy benzoyl chloride in place of 
cyclopropanecarbonyl chloride, followed by reslurrying 
with ethanol, the entitled Compound 487 (150 mg, 75 %) was 
obtained as a brown solid from Compound 454 (125 mg, 0.450 

15 mmol). 

^H NMR (DMSO-de, 8 ppm) : 1.55-1.80 (m, 4H) , 3.10-3.25 (m, 
IH), 3.35 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.86 (s, 3H) , 
3.87 (s, 3H), 3.88-3.92 (m, 2H), 6.70 (dd, J = 1.6, 3.2 Hz, 
IH), 7.13 (d, J = 8.4 Hz, IH) , 7.45 .(d, J « 3.2 Hz, IH) , 
20 7.78-7.82 (m, 2H) , 7.84 (d, J = 1.6 Hz, IH) , 13.11 (br s, 
IH ) . 

APCIMS m/z: [M+H]* 443. 

m.p. : 289-292°C. 
[Example 488 ] 

25 N- [ 4 - ( 2 -Fury 1 ) - 5 - ( tetrahydropyran-4 -ylcarbonyl ) thiazol-2 - 
yl] -3, 5-dimethoxybenzainide (Compound 488). 

In a manner similar to that in Example 456, by using 

3.5- dimethoxybenzoyl chloride in place of 
cyclopropaneceLrbonyl chloride, followed by reslurrying 

30 with methanol, the entitled Compound 488 (179 mg, 93 %) 
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was obtained as a pale brown solid from Compound 454 (125 
mg, 0.450 mmol) . 

NMR (DMSO-dfi, 6 ppm) : 1.50-1-80 (m, 4H) , 3.10-3.25 (m, 
IH), 3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 3.84 (s, 6H) , 
5 3.80-3.92 (m, 2H) , 6.70 (dd, J = 1.9, 3.5 Hz, IH) , 6.78 (t, 
J = 2.7 Hz, IH), 7.35 (d, J = 2.7 Hz, 2H) , 7.45 (dd, J = 
0.8, 3.5 Hz, IH), 7.91 (dd, J = 0.8, 1.9 Hz, IH) , 13.25 
(br s, IH) . 

APCIMS m/z: [M+H]* 443- 
10 m.p. : 278-280°C. 
[Example 489] 

2 . 3 - Dif luoro-N- [ 4 - ( 2 - f uryl ) - 5 - ( tetrahydropyran- 4 - 
ylcarbonyl) thlazol-2-yl]benzamlde (Compound 489 ) 

In a manner similar to that In Excunple' 456 , by using 
15 2, 3-dlf luorobenzoyl chloride In place of 

cyclopropanecarbonyl chloride, followed by recrystallizing 
from a mixed solvent of ethanol and diethyl ether, the 
entitled Compound 489 (116 mg, 62 %) was obtained as a 
brown solid from Compound 454 (125 mg, 0.450 mmol). 
20 ^H NMR (DMSO-de, 6 ppm): 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.84-3.93 (m, 
2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH) , 7.34-7.41 (m, IH) , 
7.42 (dd, J = 0.8, 3.5 Hz, IH) , 7.57-7.77 (m, 2H) , 7.90 
(dd, J = 0.8, 1.6 Hz, IH), 13.42 (br s, IH) . 
25 APCIMS m/z: [M+H]'' 419. 
. m.p. : 154-160°C. 
[Example 490] 

2 . 4 - Dif luoro -N- [ 4 - ( 2 - f uryl ) - 5 - ( tetrahydropyran- 4 - 
ylcarbonyl) thiazol- 2 -yl]benzamide (Compound 490) 

30 In a manner similar to that in Example 456, by using 
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2 . 4- dif luorobenzoyl chloride In place of 
cyclopropanecarbonyl chloride, followed by reslurrying 
with ethanol, the entitled Compound 490 (170 mg, 90 %) was 
obtained as a brown solid from Compound 454 (125 mg, 0.450 

5 mmol) . 

NMR (DMSO-de, 8 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.2, 11. 3,. 11. 3 Hz, 2H) , 3.84-3.93 (m, 
2H), 6.70 (dd, J = 1.6/ 3.5 Hz, IH) , 7.22-7.32 (m, IH) , 
7.42 (dd, J = 0.8, 3.5 Hz, IH) , 7.44-7.52 (m, IH) , 7.85- 
10 7.92 (m, 2H), 13.28 (br s, IH) . 
APCIMS m/z: [M+H]* 419. 
m.p.: 213-215*'C. 
[Example 491] 

2.5- Dif luoro-N- [4- (2-furyl) -5- ( tetrahydropyran-4- 
15 ylcarbonyl) thiazol-2-yllbenzamide (Compound 491) 

In a manner similar to that in Example 456, by using 
2, 5-dif luorobenzoyl chloride in place of 

cyclopropanecarbonyl chloride, followed by reslurrying 
with diethyl ether, the entitled Compound 49i (164 mg, 
20 87 %) was obtained as a brown solid from Compound 454 (125 
mg, 0.450 mmol). 

^H NMR (DMSO-de, 8 ppm): 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 

IH), 3.36 (ddd, J =2.2, 11.3, 11.3 Hz, 2H) , 3.88 (ddd, J 

= 2.2, 4.3, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH) , 
25 7.41 (dd, J = 0.8, 3.5 Hz, IH) , 7.43-7.58 (m, 2H) , 7.68 

(ddd, J = 3.0, 5.4, 8.4 Hz, IH) , 7.90 (dd, J = 0.8, 1.9 Hz, 

IH) , 13.37 (br s, IH) . 

APCIMS m/z: [M+H]* 419. 

m.p. : 172-174''C. 
30 [Example 492] 
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2, 6-Dif luoro-N- [4- (2-furyl) -5- ( tetrahydropyran-4- 
ylcarbonyl) thiazol-2^yl]benzam±de (Compound 492) 

In a manner simllco: to that in Example 456, by using 
2,6-dif luorobenzoyl chloride in place of 

5 cyclopropanecarbonyl chloride, followed by reslurrying 
with a mixed solvent of ethanol and diethyl ether, the 
entitled Compound 492 (120 mg, 69 %) was obtained as a 
brown solid from Compound 454 (125 mg, 0.450 mmol). 

NMR (DMSO-de, 6 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
10 IH), 3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 3.83-3.92 (m, 
2H) , 6.70 (dd, J = 1.6, 3.5 Hz, IH) , 7.29 (t, J = 8.1 Hz, 
IH), 7.40 (d, J = 3.5 Hz, IH) , 7.60-7*73 (m, 2H) , 7.90 (d, 
J = 1.9 Hz, IH), 13.60 (br s, IH) . 
APCIMS m/z: [M+H]* 419. 

15 m.p.: 168-170*'C. 
[Example 493] 

3 , 4-Dif luoro-N- [ 4- ( 2-f uryl) -5- ( tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yl]benzamide (Compound 493) 

In a manner similar to that in Example 456, by using 

20 3, 4-dif luorobenzoyl chloride in place of 

cyclopropanecarbonyl chloride, followed by. reslurrying 
with diethyl ether, the entitled Compound 493 (145 mg, 
77 %) was obtained as a broym solid from. Compound 454 (125 
mg, 0.450 mmol). 

25 ^H NMR (DMSO-de, 6 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 3.83-3.92 (m, 
2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH), 7.45 (d, J = 3.5 Hz, 
IH), 7.63-7.73 (m, IH) , 7.90 (d, J = 1.9 Hz, IH) , 8.02- 
8.08 (m, IH), 8.24 (ddd, J = 2.2, 7.5, 11.3 Hz, IH) , 13.37 

30 (br s, IH) . 
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APCIMS m/z: [M+H]* 419. 
m.p.: 208-210°C. 
[Example 494] 

3, 5-Dif luoro-N- [ 4 - ( 2-f uryl) - 5- ( tetraliydropyran-4- 
5 ylcarbonyl) thiazol- 2 -yl]benzaihide ' (Compound 494) 

In a manner sxmlleLr to that ±n Example 456, by using 

3, 5-d±f luorobenzoyl chloride In , place of 

cyclopropanecarbonyl chloride, followed by reslurrylng 

with a mixed solvent of ethanol and diethyl ether, the 
10 entitled Compound 494 (165 mg, 88 %) was obtained as a 

brown solid from Compound 454 (125 mg, 0.450 mmol) . 

NMR (DMSO-de, 8 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 

IH), 3.36 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.83-3.93 (m, 

2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH) , 7.44 (dd, J = 0.8, 
15 3.5 Hz, IH), 7.58-7.67 (m, IH) , 7.84-7.90 (m, 2H) , 7.91 

(dd, J = 0,8, 1.9 Hz, IH), 13.43 (br s, IH) . 

APCIMS m/z: [M+H]"^ 419. 

m.p.: 259-265°C. 

[Example 495] 

20 N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thlazol- 2 - 
yl] -1 , 4-benzodioxane-5-carboxamide (Compound 495) 

In a manner similar to that in Example 455, by using 
l,4-benzodioxane-5-carboxylic acid in place of 
isonicotinic acid, the entitled Compound 495 (145 mg, 

25 73 %) was obtained as a brown solid from Compound 454 (125 
mg, 0.450 mmol). 

^H NMR (DMSO-dfi, 6 ppm) : 1 . 50-1 . 80 (m, 4H) , 3.10-3.22 (m, 
IH), 3.35 (ddd, J =2.4, 11.6, 11.6 Hz, 2H), 3.83-3.93 (m, 
2H), 4.29-4.34 (m, 2H), 4.39-4.43 (m, 2H) , 6.69 (dd, J = 
30 1.6, 3.2 Hz, IH), 6.96 (dd, J = 7.8, 7.8 Hz, IH), 7.09 (dd. 
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J = 1.6, 7.8 Hz, IH), 7.23 (dd, J = 1.6, 7.8 Hz, IH) , 7.42 
(d, J = 3.2 Hz, IH), 7.89 (d, J = 1.6 Hz, IH) , 12.52 (br s, 
IH). 

APCIMS m/z: [M+H]* 441. 
5 m.p.: 188-190*'C. 
[Example 496] 

N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -1 , 3-benzod±oxble-5-carboxainide (Compound 496) 

In a manner similar to tliat In Example 456, by using 
10 1 , 3-benzodioxole-5-carbonyl chloride in place of 
cyclopropanecarbonyl chloride, followed by reslurrying 
with ethanol, the entitled Compound 496 (143 mg, 75 %) was 
obtained as. a brown solid from Compound 454 (125 mg, 0.450 
mmol) . 

15 ^H NMR (DMSO-de, 6 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 3.83-3.93 (m, 
2H), 6.16 (s, 2H), 6.70 (dd, J =1.6, 3 . 2 Hz , IH) , 7.09 (d, 
J = 8.1 Hz, IH), 7.45 (d, J = 3.2 Hz, IH) , 7.70 (d, J = 
1.9 Hz, IH), 7.79 (dd, J = 1.9, 8.1 Hz, IH) , 7.90 (d, J = 

20 1.6 Hz, IH), 13.07 (br s, IH) . 
APCIMS m/z: [M+H]* 427. 
m.p.: 194-196**C. 
[Example 497] * 

2 , 2-Dif luoro-N- [ 4- { 2-f uryl) -5- { tetrahydropyran-4- 
2 5 ylcarbonyl ) thiazol- 2 -yl ] - 1 , 3 -benzodioxole - 4 -carboxamide 

(Compound 497) 

In a manner similar to that in Example 456, by using 

2,2-difluoro-l,3-benzodioxole-4-carbonyl chloride in place 

of cyclopropanecarbonyl chloride, followed by reslurrying 
30 with ethamol, the entitled Compound 497 (161 mg, 77 %) was 
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obtained as a brown solid from Compound 454 (125 mg, 0.450 
iranol) . 

NMR (DMSO-dfi, 6 ppm) : 1.50-1.80 (m, 4H) , 3.10-3.30 (m, 
IH), 3.36 (ddd, J = 2.2, 11.6, 11,6 Hz, 2H) , 3.85-3.92 (m, 
2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH), 7.37 (dd, J = 8.1, 
8.1 Hz, IH), 7.45 (d, J = 3.2 Hz, IH) , 7.69 (dd, J =0.8, 
8.1 Hz, IH), 7.82 (dd, J = 0.8, 8.1 Hz, IH), 7.90 (d, J = 
1.6 Hz, IH), 13.43 (br s, IH). 
APCIMS m/z: [M+H]* 463. 
m.p.: 206-207''C. 
[Example 498] 

2 , 2 - Dif luoro -N- [ 4 - ( 2 - f uryl ) - 5 - ( tetrahydropyran- 4 - 

ylcarbonyl)thiazol-2-yl] -1, 3-benzod±oxole-5-carboxamide 
(Compound 498) 

In a manner similar to that in Example. 456, by using 
2,2-difluoro-l,3-benzodloxole-5-carbonyl chloride in place 
of cyclopropanecarbonyl chloride, followed by reslurrying 
with iBthanol, the entitled Compound 498 (98.5 mg, 47 %) 
was obtained from Compound 454 (125 mg, 0.450 mmol) . 
^H NMR (DMSO-de, 8 Ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 3.85-3.92 (m, 
2H), 6.70 (dd, J = 1.6, 3.5 Hz, IH) , 7.45 (d, J = 3.5 Hz, 
IH), 7.63 (d, J = 8.6 Hz, IH) , 7.90 (d, J = 1.6 Hz, IH) , 
8.08 (dd, J = 1.6, 8.6 Hz, IH) , 8.18 (d, J = 1.6 Hz, IH) , 
13.33 (br s, iH) . 
APCIMS m/z: [M+H]* 463. 
m.p.: 124-129^C. 
[Example 499] 

2 - Chloro -N - ( 4 - ( 2 - f uryl ) - 5 - ( tetrahydropyran - 4 - 

ylcarbonyl ) thiazol - 2 -yl ] pyridine- 4 - carboxamide ( Compound 
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499) 
Step 1: 

2"Chloroisonicotinic acid (707 mg, 4.49 mmol) was 
suspended in thionyl chloride (10 mL), followed by 
5 stirring under heating and reflux for 7 hours. The 
reaction mixture was concentrated under reduced pressure 
to afford 2-chlorolsonlcotlnoyl chloride. 
Step 2: 

In a manner similar to that in Example 456, by using 
10 2-chloroisonlcotlnoyl chloride obtained in Step 1, in 
place of cyclopropanecarbonyl chloride , and crystallizing 
the product from ethanol, the entitled Compound 499 (90.3 
mg, 48 %) was obtained from Compound 454 (125 mg, 0.450 
mmol) • 

15 NMR (DMSO-ds, 8 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 

IH), 3.36 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H) , 3.85-3.92 (m, 
2H), 6.71 (dd, J = 1.6, 3.5 Hz, IH) , 7.44 (dd, J = 0.8, 
3.5 Hz, IH), 7.92 (dd, J = 0.8, 1.6 Hz, IH) , 8.01 (dd, J = 
1.4, 5.1 Hz, IH), 8.17 (dd, J = 0.8, 1.4 Hz, IH) , 8.67 (dd, 

20 J = 0.8, 5.1 Hz, IH), 13.64 (br s, IH) . 

APCIMS m/z: [^^CIM+H]* 418, [^^CIM+H]* 420. 
m.p.: 185-186*'C. 
[Example 500] 

N- [4- (2-Furyl) -5- ( tetrahydropyran- 4 -ylcarbonyl ) thiazol-2- 
25 yl] -2-methylpyridine-4-carboxamide (Compound 500) 

In a manner similar to that in Example 465, by using 
2-methylisonicotinlc acid in place of 3- 

(dimethylsunino) benzoic acid, followed by reslurrylng with 
diethyl ether, the entitled Compound 500 (22.0 mg, 12 %) 
30 was obtained from Compound 454 (125 mg, 0.450 mmol). 
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NMR (DMSO-de, 6 ppm) : 1.50-1-80 (m, 4H) , 2.58 (s, 3H) , 
3.15-3.25 (m, IH), 3.35-3.38 (m, 2H) , 3.83-3.93 (m, 2H) , 
6.71 (dd, J = 1.9, 3.5 Hz, IH) , 7.43 (dd, J = 0.8, 3.5 Hz, 
IH), 7.81 (dd, J = 1.1, 5.1 Hz, IH) , 7.89-7.92 (m, 2H) , 
8.68 (d, J = 5.1 Hz, IH), 13.48 (br s, IH) . 
APCIMS m/z: [M+H]* 398. 
m.p.: 169-173**C. 
[Example 501] 

N- [4 - (2-Furyl) -5- { tetraliydropyran-4-ylcarbonyl) tll±azol-2- 
yl]pyrid±ne-3-carboxam±de (Compound 501) 

In a manner similar to that in Example 464, by using 
nicotinic acid in place of 3- (dime thylamino) benzoic acid, 
followed by recrystallizing from ethanol, the entitled 
Compound 501 (1.72 g, 75 %) was obtained as a pale yellow 
solid from Compound 454 (1.67 g, 6.00 mmol) . 

^H NMR (DMSO-ds, 8 ppm): 1.54-1.76 (m, 4H) , 3.15-3.25 (m^ 
IH), 3.36 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 3.84-3.93 (m, 
2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH) , 7.45 (d, J = 3.5 Hz, 
IH), 7.61 (dd, J = 4.9, 8.4 Hz, IH), 7.90 (d, J = 1.9 Hz, 
IH), 8.46 (ddd, J = 2.2, 2.2, 8.4 Hz, IH) , 8.80 (dd, J = 
2.2, 4.9 Hz, IH), 9.25 (d, J = 2.2 Hz, IH) , 13.50 (br s, 
IH) . 

APCIMS m/z: [M+H]* 384. 
m.p.: 209-212°C. 
[Example 502] 

2 - Chloro -N - [ 4 - ( 2 - f uryl ) - 5 - ( t e t r ahydr opyr an - 4 - 

ylcarbonyl ) thiazol- 2 -yl ] pyridine- 5 - carboxamide ( Compound 

502) 

Compound 454 (125 mg, 0.450 mmol) and DMAP (3.0 mg, 
0.022 mmol) were suspended in pyridine (2 mL), auid 6- 
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chloronlcotinoyl chloride (158 mg, 0.897 mznol) was added 
thereto, followed by stirring at 80°C for 1 hour. Water 
was added to the reaction mixture, followed by extraction 
with chloroform. The organic layer was washed with a 
5 saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was reslurried with ethanol to afford the entitled 
Compound 502 (138 mg, 73 %) as a pale brown solid. 

10 NMR (DMSO-d6, 6 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.27 (m, 

IH), 3.36 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 3.89 (ddd, J 
= 2.2, 4.0, 11.6 Hz, 2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH) , 
7.44 (dd, J = 0.5, 3.5 Hz, IH) , 7.76 (dd, J = 0.5, 8.6 Hz, 
IH), 7.91 (dd, J == 6.5, 1.9 Hz, IH), 8.49 (dd, J = 2.7, 

15 8.6 Hz, IH), 9.90 (dd, J = 0.5, 2.7 Hz, IH) , 13.55 (br s, 
IH) . 

APCIMS m/z: [^^CIM+H]* 416, [^^CIM+H]* 418. 
m.p.: 233-235°C. 
[Example 503] 

20 N- [4 - (2-Furyl) -5 - ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl ] - 2 -morpholinopyr idine - 5 - carboxamide ( Compound 503) 

Compound 502 (100 mg, 0.239 mmol) was suspended in 
l,4^dioxane (1 mL), and morpholine (0.063 mL, 0.72 mmol) 
was ad!ded thereto, followed by stirring overnight at lOO^'C. 

25 The reaction mixture was concentrated under reduced 
pressure, and the resulting residue was relslurried with 
ethanol to afford the entitled Compound 503 (109 mg, 97 
mmol) as a pale brown solid. 

^H NMR (DMSO-de, 8 ppm): 1.50-1.75 (m, 4H) , 3.12-3.23 (m, 
30 IH), 3.35 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 3.60-3.70 (m. 
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8H), 3.83-3.93 (m, 2H) , 6.69 (dd, J = 1.6, 3.2 Hz, IH), 
6.94 (d, J = 9.4 Hz, IH), 7.45 (d, J = 3.2 Hz, IH) , 7.89 
(d, J = 1.6, Hz, IH), 8.24 (dd, J =2.4, 9.4 Hz, IH) , 8.90 
(d, J = 2.4 Hz, IH), 12.98 (br s, IH). 
5 APCIMS m/z: [M+H]* 469. 
m.p.: 166-170*'C. 
[Example 504] 

N- [4 - (2-Furyl) -5 - ( tetraliydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2-inetliylpyr±dine-5-carboxain±de (Compound 504) 

10 In a manner similar to that In Example 455, by using 

6-methylnicotinic acid (247 mg, 1.80 mmol) in place of 
isonicotinic acid, followed by recrystallizing from 
ethanol, the entitled Compound 504 (97.5 mg, 55 %) was 
obtained as a pale brown solid from Compound 454 (125 mg, 

15 0 . 450 mmol) . 

^H NMR (DMSO-dfi, 8 ppm) : 1.54-1.78 (m, 4H) , 2.57 (s, 3H) , 
3.16-3.25 (m, IH) , 3.32-3.48 (m, 2H) , 3.84-3.93 (m, 2H) , 
6.70 (dd, J = 1.9, 3.5 Hz, IH) , 7.43-7.49 (m, 2H) , 7.91 (d, 
J = 1.9 Hz, IH), 8.35 (dd, J = 2.4., 8.1 Hz, IH) , 9.14 (d, 

20 J = 2.4 Hz, IH), 13.40 (br s, IH) . 
APCIMS m/z: [M+H]* 398. 

m.p. : 209-211*'C. 
[Example 505] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
25 yl ] - 2 - ( trif luoromethyl ) pyridine- 5 -carboxamide ( Compound 
505) 

In a manner similar to that in Example 464, by using 
6- (trif luoromethyl) nicotinic acid in place of 3- 
(dimethylamino) benzoic acid, the entitled Compound 505 
30 (168 mg, 82 %) was obtained from Compound 454 (125 mg. 
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0 . 450 mmol) . 

NMR (DMSO-d6, 8 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 
IH), 3.37 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.89 (ddd, J 
= 2.4, 4.3, 11.3 Hz, 2H), 6.72 (dd, J = 1.9, 3.5 Hz, IH), 
5 7.45 (dd, J = 0.8, 3.5 Hz, IH) , 7.92 (dd, J = 0.8, 1.9 Hz, 
IH), 8.15 (dd, J = 0.8, 8.1 Hz, IH) , 8.72 (dd, J = 1.6, 

8.1 Hz, IH), 9.39 (dd, J = 0.8, 1.6 Hz, IH) , 13.71 (br s, 
IH) . 

APCIMS m/z: [M+H]^ 452. 
10 m.p.: 217-222°C. 
[Example 506] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thlazol- 2 - 
yll -5-methylpyrldlne-3-carboxam±de (Compound 506) 

In a manner similar to tbat In Example 464, by using 
15 5-methylnlcotlnlc acid In place of 3- 

(dimethylamino) benzoic acid, followed by reslurrylng with 
ethanol, the entitled Compound 506 (147 mg, 82 %) was 
obtained as a pale brown solid from Compound 454 (125 mg> 
0 . 450 mmol) . 

20 ^H NMR (DMSO-de, 8 ppm): 1.50-1-80 (m, 4H) , 2.40 (s, 3H) , 
3.15-3.25 (m, IH) , 3.36 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 
3.89 (ddd, J = 2.2, 4.4, 11.6 Hz, 2H) , 6.71 (dd, J = 1.9, 

3.2 Hz, IH), 7.43 (dd, J = 0,8, 3.2 Hz, IH) , 7.91 (dd, J « 
0.8, 1.9 Hz, IH) , 8.28-8.31 (m, IH) , 8.67 (d, J = 1.6 Hz, 

25 IH), 9.05 (d, J = 1.6 Hz, IH), 13.42 (br s, IH) . 
APCIMS m/z: [M+H]* 398- 
m.p.: 239-243°C. 
[Example 507] 

N- [ 4- ( 2 -Furyl) -5- ( tetrahydropyran- 4 -ylcarbonyl) thlazol- 2- 
30 yl] pyridine- 2 -carboxamlde (Compound 507) 
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In a manner similar to that in Example 464, by using 
picolinic acid in place of 3- (dime tliylamino) benzoic acid, 
followed by reslurrying with ethanol, the entitled 
Compound 507 (105 mg, 61 %) was obtained as a pale brown 
5 solid from Compound 454 (125 mg, 0.450 mmol) . 

NMR (DMSO-ds, 8 ppm) : 1.53-1.78 (m, 4H) , 3,15-3.27 (m, 
IH), 3.35 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 3.88 (ddd, J 
= 2.4, 4.3, 11-6 Hz, 2H), 6.71 (dd, J = 1.6, 3.2 Hz, IH) , 
7.37 (dd, J = 0.8, 3.2 Hz, IH) , 7.74 (ddd, J = 1.3, 4.9, 
10 7.5 Hz, IH), 7.92 (dd, J = 0.8, 1.6 Hz, IH) , 8.11 (ddd, J 
= 1.6, 7.5, 7.5 Hz, IH), 8.20 (ddd, J = 1.3, 1.3, 7.5 Hz, 
IH), 8.78 (ddd, J = 1.3, 1.6, 4.9 Hz, IH) , 12.62 (br s, 
iH) . 

APCIMS m/z: [M+H]* 384. 
15 m.p.: 185-186*'C. 
[Example 508] 

N- [4- ( 2-FurYl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2-methylpyrimidine-5-carboxamide (Compound 508) 

In a manner similar to that in Example 228, a crude 

20 Compound 508 was obtained from Compound 454 (200 mg, 0.719 
mmol) in place of Compound 186. The crude Compound 508 
wias recrystallized from a mixed solvent of ethanol and 
water to afford the entitled Compound 508 (118 mg, 41 %) 
as a pale brown solid. 

25 ^H NMR (DMSO-de, 6 ppm): 1.55-176 (m, 4H) , 2.73 (s, 3H) , 
3.16-3.30 (m, IH) , 3.30-3.50 (m, 2H) , 3.80-3.93 (m, 2H) , 
6.71 (dd, J = 1.6, 3.2 Hz, IH) , 7.44 (d, J = 3.2 Hz, IH) , 
7.92 (d, J =1-6 Hz, IH), 9.29 (s, 2H) , 13.58 (br s, IH) . 
APCIMS. m/z: [M+Hl* 399. 

30 [Example 509] 
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N- [ 4 - ( 2 - Fuaryl ) - 5 - ( tetrahydropyran - 4 -ylcarbonyl ) th±azol - 2 - 
yl ] pyrazine- 2 -carboxamide ( Compound 509 ) 

In a manner similar to that in Example 455, by using 
pyrazine- 2 -^carboxy lie acid in place of isonicotinic acid, 
followed by reslurrying with ethanol, the entitled 
Compound 509 (111 mg, 64 *) was obtained as a brown solid 
from Compound 454 (125 mg, 0.450 mmol) . 

NMR (DMSO-ds, 8 ppm) : 1.50-1,80 (m, 4H) , 3.10-3.30 (m, 
IH), 3.35 (ddd, J = 2.2, 11.3, 11. 3 Hz, 2H) , 3.85-3.94 (m, 
2H), 6.71 (dd, J = 1.9, 3.5 Hz, IH) , 7.39 (d, J = 3.5 Hz, 
IH), 7.92 (d, J = 1.9 Hz, IH), 8.85 (dd, J = 1.3, 2.4 Hz, 
IH), 8.96 (d, J = 2.4 Hz, IH) , 9.33 (d, J = 1.3 Hz, IH) , 
13.18 (br s, IH) . 
APCIMS m/z: [M+H]* 385. 
m.p. : 200-205''C. 
[Example 510] 

N- [4- ( 2-Furyl) -5- (tetrahydropyr an-4 -ylcarbonyl) thiazol- 2- 
yl] -5-me thy Ipyrazine- 2 -carboxamide (Compound 510) 

In a manner similar to that in Example 455, by using 
5 -me thy Ipyrazine- 2 -carboxylic . acid in place of 
isonicotinic acid, followed by reslurrying with ethanol, 
the entitled Compound 510 (118 mg, 66 %) was obtained as a 
brown solid from Compound 454 (125 mg, 0.450 mmol). 
^H NMR (DMSO-dfi, 8 ppm) : 1.50-1.80 (m, 4H), 2.65 (s, 3H) , 
3.15-3.25 (m, IH) , 3.35 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 
3.85-3.93 (m, 2H) , 6.71 (dd, J = 1.9, 3.5 Hz, IH) , 7.38 
(dd, J = 0.5, 3.5 Hz, IH) , 7.92 (dd, J = 0.5, 1.9 Hz, IH) , 
8.74 (d, J = 1.1 Hz, IH), 9.20 (d, J = 1.1 Hz, IH) , 13.07 
(br s, IH) . 

APCIMS m/z: [M+H]* 399. 
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m.p.: 130-131''C. 
[ Example 511]. 

N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl]furan-2-carboxamicle (Compound 511) 
5 Compound 454 (556 mg, 2.00 mmol) and DMAP (24.4 mg, 

0.200 mmol) were suspended in pyridine (8 mL), and 2- 
f uroyl chloride ( 0 . 394 mL , 4 . 00 mmol) was added thereto , 
followed by stirring at 50°C for 2 hours. The reaction 
mixture was poured into water, followed by extraction with 

10 ethyl acetate. The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 

15 chromatography (chloroform: methanol = 19:1), followed by 
recrystallizing from ethanol to afford the entitled 
Compound 511 (491 mg, 66 %) as a white solid. 

NMR (DMSO-de, 6 ppm) : 1.54-1.74 (m, 4H) , 3.13-3.24 (m, 
IH), 3.26-3.40 (m, 2H) , 3.84-3.92 (m, 2H) , 6-70 (dd, J = 

20 1.6, 3.5 Hz, IH), 6.77 (dd, J = 1.6, 3.5 Hz, IH) , 7.42 (d, 
J = 3.5 Hz, IH), 7.78 (d, J = 3.5 Hz, IH) , 7.90 (d, J « 
1.6 Hz, IH), 8.06 (d, J = 1.6 Hz, IH), 13.22 (br s, IH) . 
APCIMS m/z: [M+H]* 373. 
m.p. : 196-198'*C. 

25 [Example 512] 

N- [4 - (2-Furyl) -5 - ( tetrahydropyran-4-ylc2urbonyl) thiazol-2- 
yl ] - 5 -methylf uran - 2 - carboxamide ( Compound 512) 
Step 1: 

2-Methylfuran (9.02 mL, 100 mmol) and N,N^N',N'- 
30 tetramethylethylenediamine (12.1 mL, 80.0 mmol ) were 
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dissolved In THF (200 mL)^ and a 1.59 mol/L solution of n- 
butylllthixim In n-hexane (50.3 mL , 80.0 nunol ) was added 
thereto In a stream of argon at "78°C, followed by 
stirring at room temperature for 1 hour. At -78*'C, DMF 
5 (31.0 mL, 400 mmol) was added dropwise to the reaction 
mixture, followed by stirring at room temperature for 1.5 
hours. The reaction mixture was poured into a saturated 
aqueous solution of ammonium chloride, followed by 
extraction with ethyl acetate. The organic layer was 

10 washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 
then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane: ethyl acetate = 7:3) to 

15 afford 5-methylf uran-2-carbaldehyde (7.46 g, 68 %). 

NMR (CDCI3, 8 ppm) : 2.42 (s, 3H) , 6.23 (d, J = 3.6 Hz, 
IH) , 7.22 (d, J = 3.6 Hz, IH) , 9.51 (s, IH) . 
Step 2: 

5-Methylfuran-2-carbaldehyde (2.20 g, 20.0 mmol) 
20 obtained in Step 1 was dissolved in a mixed solvent of 2- 
methyl- 2 -propanol (150 mL) and water (40 mL), and 2- 
methyl-2-butene (10.6 mL, 100 mmol) and sodium 
dihydrogenphosphate (2.40 g, 20.0 mmol) were added thereto, 
followed by stirring at room temperature for 15 minutes. 
25 79 % sodium chlorite (8.01 g, 70.0 mmol) was added to the 
reaction mixture little by little, followed by stirring at 
room temperature for 1 hour. 4 mol/L hydrochloric acid 
was added to the reaction mixture to adjust the pH to 3, 
followed by extraction with chloroform. The organic layer 
30 was dried over anhydrous magnesium sulfate, euid then the 
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solvent was distilled away under reduced pressure. The 
resulting residue was purified through silica gel column 
chromatography (chloroform: methanol = 17:3) to afford 5- 
methylfuran-2-carboxylic acid (606 mg, 24 %). 
5 NMR (CDCI3, 8 ppm): 2.41 (s, 3H) , 6.17 (d, J = 3.5 Hz, 

IH), 7-26 (d, J = 3.5 Hz, IH) - 
Step 3: 

In a manner similar to that in Example 455, by using 
5-methylf uran-2-carboxylic acid obtained in Step 3, in 
10 place of isonicotinic acid, followed by reslurrying with 
ethanol, the entitled Compound 512 (123 mg, 71 %) was 
obtained as a brown solid from Compound 454 (125 mg, 0.450 
mmol ) . ^ 

^H NMR (DMSO-d6, 8 ppm): 1.50-1.80 (m, 4H), 2.40 (s, 3H) , 
15 3.13-3.24 (m, IH) , 3.34 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H), 
3.84-3.91 (m, 2H) , 6.41 (d, J = 3.5 Hz, IH), 6.70 (dd, J = 
1.6, 3.5 Hz, IH), 7.41 (dd, J = 0.8, 3.5 Hz, IH) , 7.70 (d, 
J = 3.5 Hz, IH), 7.90 (dd, J =0.8, 1,9 Hz, IH) , 13.08 (br 
s, IH). 

20 APCIMS m/z: [M+H]* 387. 

m.p. : 209-212''C. 
[Example 513] 

5-Formyl-N- [ 4- ( 2-f uryl) -5- { tetrahydropyran-4- 

ylcarbonyl) thiazol-2-yl ] f uran- 2-carboxamide ( Compound 513 ) 

25 In a manner similar to that in Example 465, by using 

5-f ormylf uran-2-carboxylic acid in place of 4- 
(dimethylamino) benzoic acid, followed by reslurrying with 
ethanol, the entitled Compound 513 (2.43 g, 61 %) was 
obtained as a yellow solid from Compound 454 (2.78 g,..10.0 

30 mmol) . 
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NMR (DMSO-dfi, 8 ppm) : 1,50-1.80 (m, 4H) , 3. 10-3 ,22 (m, 
IH), 3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 3.82-3.92 (m, 
2H) , 6.70 (dd, J = 1.6, 3.5 Hz, IH) , 7.41 (d, J = 3.5 Hz, 
IH), 7.67 (d, J = 3.8 Hz IH) , 7.87 (d, J = 3.8 Hz, IH) , 
5 7.90 (d, J = 1.6 Hz, IH) , 9.78 (s, IH) , 13.63 (br s, IH) . 
APCIMS m/z: [M+H]* 401. 
[Example 514] 

N- [ 4 - ( 2-Furyl) -5 - ( tetxahydi:opyran-4-ylcar'bonyl) thlazol-2,- 
yl ] - 5 - ( hydxoxyimino ) f ur-an - 2 - carboxamide ( Compound 514) 

10 Compound 513 (2.40 g, 6.00 mmol) was suspended in 

ethanol (24 mL) , and hydroxylamlne hydrochloride (438 mg, 
6.30 mmol) was added thereto, followed by stirring at 60**C 
for 1 hour. The precipitated solid was collected by 
filtration to afford the entitled Compound 514 (2.09 g, 

15 84 %) as a pale brown solid. 
[Example 515] 

5-Cyano-N- [ 4- ( 2-furyl) -5- ( tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yl]furan-2-carboxamide (Compound 515) 
Compound 514 (2.08 g, 5i00 imnol) and triethylamine 

20 (0.836 mL, 6.00 mmol) were suspended in dichloromethane 
(20 mL), and 2-chloro-l , 3-dimethylimidazolinium chloride 
(2.03 g, 12.0 mmol) was added thereto at 0°C. This was 
stirred at 0°C for 30 minutes , and then triethylamine 
(0.836 mL, 6.00 mmol) was added thereto, followed by 

25 .stirring at O^C for 5 minutes. Aqueous saturated sodium 
hydrogencarbonate solution was added to the reaction 
mixture, followed by extraction with chloroform. The 
organic layer was dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 

30 pressure. The resulting residue was purified through 
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silica gel colvimn chromatography (chloroform: methanol = 
49:1), followed by recrystallizing from a mixed solvent 
(3:1) of ethanol and water to afford the entitled Compound 
515 (1.26 g, 63 %) as a pale brown solid. 
5 NMR (DMSO-de, & ppm) : 1.50-1.75 (m, 4H) , 3.15-3.35 (m, . 

3H) , 3.85-3.92 (m, 2H) , 6.71 (dd, J = 1.6, 3.2 Hz, IH) , 
7.43 (d; J = 3.2 Hz, IH) , 7.82 (d, J = 4.1 Hz, IH) , 7.86 
(d, J = 4.1 Hz, IH), 7.91 (d, J = 1.6 Hz, IH) , 13.66 (br s, 
IH). 

10 APCIMS m/z: [M+H]* 398. 

m.p.: 222-223''C. 
[Example 516] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl]furan-3-carboxamide (Compound 516) 

15 In a manner similar to that in Example 464, by using 

furan-3-carboxylic acid in place of 3- 

(dimethylamino) benzoic acid, followed by reslurrying with 
ethanol, the entitled Compound 516 (111 mg, 66 %) was 
obtained as a pale pink solid from Compound 454 (125 mg, 

20 0.450 mmol) . 

^H NMR (DMSO-de, 8 ppm): 1.53-1.73 (m, 4H) , 3.13-3.24 (m, 
IH), 3.40 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.88 (ddd, J 
= 2.4, 4.0, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH) , 
7.12-7.14 (m, IH), 7.43 (dd, J = 0.8, 3.5 Hz, IH) , 7.85- 

25 7.89 (m, IH), 7.90 (dd, J = 0.8, 1.9 Hz, IH) , 8.65-8.69 (m, 
IH), 13.08 (br s, IH). 
APCIMS m/z: [M+H]* 373. 
m.p. : 236-238®C. 
[Example 517] 

30 N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
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yl] thiophene-2-carboxamide (Compound 517) 

In a manner similar to that in Example 455, by using 
thlophene-2-carboxyllc acid In place of Isonlcotlnlc acid, 
followed by reslurrylng with ethanol, the entitled 
5 Compound 517 (158 mg, 90 %) was obtained as a pale brown 
solid from Compound 454 (125 mg, 0.450 mmol) . 

NMR (DMSO-dfi, 8 ppm) : 1.53-1.77 (m, 4H) , 3.12-3.24 (m, 
IH), 3.35 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.89 (ddd, J 
= 2.4, 3.8, 11.3 Hz, 2H), 6.70 (dd, J = 1.9, 3.5 Hz, IH) , 
10 7.28 (dd, J = 1.4, 4.9 Hz, IH) , 7.45 (dd, J = 0.5, 3.5 Hz 
IH) , 7.90 (dd, J = 0.5, 1.9 Hz, IH) , 8.04 (dd, J = 0.8, 
4.9 Hz, IH), 8.34 (dd, J = 0.8, 1.4 Hz, IH) , 13.35 (br s, 
IH) . 

APCIMS m/z: [M+H]* 389. 
15 m.p.: 231-232''C. 
[Example 518] 

N- [ 4 - ( 2-Furyl) -5 - ( tetrahydropyran-4-ylcarbonyl) thlazol-2- 
y 1 ] thlophene - 3 - carboxamlde ( Compound 518) 

In a manner similar to that In Example 455, by using 

20 thlophene- 3 -caurboxyllc acid In place of Isonlcotlnlc acid, 
followed by reslurrylng with ethanol, the entitled 
Compound 518 (148 mg, 85 %) was obtained as a pale brown 
solid from Compound 454 (125 mg, 0.450 mmol). 
^H NMR (DMSO-dfi, 8 Ppm) : 1.54-1.76 (m, 4H) , 3.13-3.25 (m, 

25 IH), 3.35 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 3.84-3.93 (m, 
2H), 6.70 (dd, J = 1.6, 3.2 Hz, IH) , 7.44 (d, J = 3.2 Hz, 
IH), 7.72 (dd, J = 2.7, 5 . 1 Hz , IH) , 7 - 78 (dd, J = 1.3, 
2.7 Hz, IH), 7.90 (d, J = 1.6 Hz, IH) , 8.70 (dd, J = 1.3, 
2.7 Hz, IH) , 13.13 (br s, IH) . 

30 APCIMS m/z: [M+H]* 389. 
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m.p. : 227-229*^0. 
[Example 519] 

N- [4- (2-Furyl) -5- ( tetraliydropyran-4-ylcarbonyl) th±azol-2- 
yl] -l-methylpyrazole-4-carboxamlde (Compound 519) 
5 In a manner similar to that in Example 499, by using 

l-methylpyrazole-4-carboxylic acid in place of 2- 
chloroisonicotinic acid, followed by reslurrying with 
ethanol, the entitled Compound 519 (67.2 mg, 39 %) was 
obtained as a pale yellow solid from Compound 454 (125 mg, 

10 0.450 mmol) . 

NMR (DMSO-ds, 8 ppm) : 1.50-1.75 (m, 4H) , 3.10-3.20 (m, 
IH), 3.35 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H), 3.88 (ddd, J 
= 2.2, 4.1, 11.3 Hz, 2H), 3.92 (s, 3H) , 6.70 (dd, J = 1.6, 
3.5 Hz, IH), 7.44 (dd, J = 0.8, 1.6 Hz, IH) , 7.90 (dd, J = 

15 0.8, 3.5Hz, IH), 8.22 (s, IH) , 8.53 (s, IH) , 12.94 (brs, 
IH) . 

APCIMS m/z: [M+H]* 387. 
m.p. : 243-247°C. 
[Example 520] 
20 l-Ethyl-N-[4-(2-furyl)-5-(tetrahydropyran-4- 

ylcarbonyl ) thiazol- 2 -yl ] pyrazole- 4 - carboxamide ( Compound 
520) 

In a manner similar to that in Example 499, by using 
l-ethylpyrazole-4-carboxylic acid in place of 2- 
25 chloroisonicotinic acid, followed by reslurrying with 
diethyl ether, the entitled Compound 520 (74.9 mg, 42 %) 
was obtained as a pale yellow solid from Compound 454 (125 
mg, 0.450 mmol). 

^H NMR (DMSO-de, 8 ppm) : 1.41 (t, J = 7.0 Hz, 3H) , 1.50- 
30 1.80 (m, 4H), 3.10-3.25 (m, IH) , 3.30-3.45 (m, 2H) , 3.83- 
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3.92 (m, 2H), 4.21 (q, J = 7.0 Hz, 2H) , 6.70 (dd, J = 1,6, 
3.5 Hz, IH), 7.43 (d, J = 3.5 Hz, IH) , 7.90 (d, J = 1.6 Hz, 
IH), 8.23 (s, IH), 8.58 (s, IH) . 12.93 (br s, IH) . 
APCIMS m/z: [M+H]* 401. 
5 m.p.: 170-174^0. 
[Example 521] 

N- [ 4 - ( 2-FuiYl) -5 - { teti:ahydropyran-4-ylcarbonyl) tlilazol-2- 
yl] -i-phenylpyf azole-4-carboxainide (Compound 521) 

In a manner similar to that in Example 499, by using 
10 l-phenylpyrazole-4-carboxylic acid in place of 2- 
chloroisonlcotinlc acid, followed by reslurrying with 
ethanol, the entitled Compound 521 (131 mg, 65 %) was 
obtained as a pale yellow solid from Compound 454 (125 mg, 
0 . 450 mmol) . 

15 ^H NMR (DMSO-dfi, 8 ppm) : 1.50-1.80 (m, 4H) , 3.20-3.30 (m, 
IH), 3.30-3.45 (m, 2H) , 3.82-3.92 (m, 2H) , 6.71 (dd, J = 
1,6, 3.2 Hz, IH), 7.38-7.44 (m, 2H) , 7.43 (d, J = 3.2 Hz, 
IH), 7.55-7.62 (m, 2H) , 7.85-7.93 (m, 2H) , 8.50 (s, IH) , 
9.30 (s, IH), 13.08 (br s, IH) . 

20 APCIMS m/z: [M+H]* 449. 
m.p.: 217-220°C. 
[Example 522] 

N- [ 4- { 2-Furyl) -5- { tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl]isoxazole-5-carboxamide (Compound 522) 

25 . In a manner similar tp that in Example 456, by using 

isoxazole-5-carbonyl chloride in place of 

cyclopropanecarbonyl chloride, followed by reslurrying 
with a mixed solvent of ethanol and diethyl ether, the 
entitled Compound 522' (118 mg, 70 %) was obtained as a 

30 yellow solid from Compound 454 (125 mg, 0.450 mmol). 
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NMR (DMSO-de, 5 ppm) : 1.53-1.79 (m, 4H) , 3.15-3.26 (m, 
IH), 3.36 (ddd, J =2.2, 11.6, 11.6 Hz, 2H) , 3.83-3.92 (m, 
2H), 6.71 (dd, J = 1.6, 3.5 Hz, IH) , 7.42 {d, J = 3 . 5 Hz , 
IH), 7.59 (d, J = 1.9 Hz, IH), 7.91 (d, J = 1.6 Hz, IH) 
5 8.87 (d, J = 1.9 Hz, IH) , 13.78 (br s, IH) . 
APCIMS m/z: [M+H]* 372. 
[Example 523] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thlazol-2- 
yl] tetrahydrof uran-2-carboxain±de (Compound 523) 

10 In a manner similar to that ±n Example 465, by using 

tetrahydrofuran-2-carboxylic acid in place of 4- 
(dimetbylamino) benzoic acid, followed by reslurrying with 
diethyl ether, the entitled Compound 523 (111 mg, 66 %) 
was obtained from Compound 454 (125 mg, 0.450 mmol) . 

15 ^H NMR (DMSO-ds, 8 ppm): 1.50-1.75 (m, 4H) , 1.80-2.20 (m, 
3H), 2.20-2.30 (m, IH) , 3.10-3.25 (m, IH) , 3.33 (ddd, J = 
2.2, 11.3, 11,3 Hz, 2H), 3.77-4.02 (m, 4H) , 4.58 (dd, J = 
5.4, 8.1 Hz, IH), 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.38 (dd, 
J = 0.8, 3.5 Hz, IH) , 7.89 (dd, J = 0,8, 1.9 Hz, IH) , 

20 12.66 (br s, IH) . 

APCIMS m/z: [M+H]* 377. 
m.p.: 115-117*'C. 
[Example 524] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyran- 4 -ylcarbonyl ) thiazol-2- 
25 yl] tetrahydrofuran-3-carboxamide (Compound 524) 

TetrcQiydrofuran-3-carboxylic acid (1.72 mL, 1.8 
mmol), EDC hydrochloride C344 mg, 1.80 mmol) and 1- 
hydroxybenzotriazole monohydrate (276 mg, 1.80 mmol) were 
added to Compound 454 (125 mg, 0.450 mmol), followed by 
30 stirring at SCC for 3.5 hours. The reaction mixture was 
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poured into a saturated aqueous solution of sodium 
hydrogencarbonate, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
5 anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was reslurried with diethyl ether to afford the 
entitled Compound 524 (142 mg, 84 %). 

NMR (DMSO-d6, 8 ppm) : 1.50-1.80 (m, 4H) , 2.05-2.15 (m, 
10 2H), 3.10-3.25 (m, IH ) , 3 . 30-3 . 45 (m, 3H) , 3.70-4.00 (m, 
6H), 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.40 (dd, J = 0.8, 
3.5 Hz, IH), 7.89 (dd, J = 0.8, 1.9 Hz, IH) , 12.90 (br s, 
IH). 

APCIMS m/z: [M+H]* 377. 

15 m.p. : 164-166*'C. 
[Example 52 5] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- ( tetrcihydropyran-4-yl)acetamide {Compound 525) 

In a manner similar to that in Example 465, by using 

20 tetrahydropyran-4-ylacetic acid in place of 4- 
(dimethylamino) benzoic acid, followed by reslurrying with 
diethyl ether, the entitled Compound 525 (139 mg, 76 %) 
was obtained as a pale brown solid from Compound 454 (125 
mg, 0.450 mmol) . 

25 ^H NMR (DMSO-de, 6 PPm) : 1.20-1.40 (m, 2H) , 1.50-1.75 (m, 
8H), 1.95-2.10 (m, IH) , 2.43 (d, J = 7.0 Hz, 2H) , 3.15- 
3.30 (m, IH), 3.33 (ddd, J = 2.2, 11.6, 11.6 Hz, 2H) , 
3.80-3.90 (m, 4H), 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.39 
(dd, J = 0,8, 3.5 Hz, IH), 7.88 (dd, J = 0,8, 1.9 Hz, IH) , 

30 12.77 (br s, IH) . 
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APCIMS m/z: [M+H]* 405. 

m.p.: 206-209°C 
[Example 52 6] 

N- [4- (2-Furyl) -5- { tetraliyclxopyran-4-ylcarbonyl) tliiazol-2- 
5 yl] -2-phenylacetamlde (Compound 526) 

In a manner similar to that In Example 511^ by using 
phenylacetyl chloride in place of 2-furoyl chloride, 
followed by reslurrying with a mixed solvent of ethanol 
and hexane, the entitled Compound 526 (81.4 mg, 46 %) was 
10 obtained as an orange solid from Compound 454 (125 mg, 
0.450 mmol) . 

NMR (DMSO-de, 6 ppm) : 1.49-1.75 (m, 4H) , 3.08-3-20 (m, 
IH), 3.36-3.50 (m, 2H) , 3.82 (s, 2H) , 3.83-3.90 (m, 2H) , 
6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7 . 20-7 . 35 (m, 5H) , 7.40 (d, 
15 J = 3.5 Hz, IH), 7.89 (d, J = 1.9 Hz, IH) , 13.02 (br s, 
IH). 

APCIMS m/z: [M+H]* 397. 

m.p.: 140-142'*C. 
[Example 527] 

20 N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl ] - 3 -phenylpropanamide ( Compound 527) 

In a manner similar to that in Example 502, by using 
3-phenylpropionyl chloride in place of 6-chloronicotinoyl 
chloride, followed by reslurrying with ethanol, the 

25 entitled Compound 527 (96.4 mg, 52 %) was obtained as a 
pale brown solid from Compound 454 (125 mg, 0.450 mmol). 

^H NMR (DMSO-de, 6 ppm): 1.50-1.67 (m, 4H) , 2.81 (t, J = 
6.7 Hz, 2H), 2.94 (t, J = 6.7 Hz, 2H) , 3.10-3.22 (m, IH) , 
3.34 (ddd, J = 2.4, 10.8, 10.8 Hz, 2H) , 3.83-3.93 (m, 2H) , 
30 6.68 (dd, J = 1.9, 3.5 Hz, IH) , 7.15-7.29 (m, 5H), 7.38 (d. 
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J = 3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH), 12.78 (br 
IH). 

APCIMS m/z: [M+H]"" 411. 
m.p.: 161-164°C. 
5 [Example 528] 

N- [4- (2-Furyl) -5- (tetraliydropyran-4-ylcarbonyl) thlazol-2- 
yl ] - 3 - phenylacrylamlde ( Compound 528) 

In a manner similar to that in Example 456, by using 
cinnamoyl chloride in place of cyclopropanecarbonyl 
10 chloride, followed by reslurrying with methanol, the 
entitled Compound 528 (146 mg, 79 %) was obtained as a 
pale orange solid from Compound 454 (125 mg, 0.4^50 mmol) . 

^H NMR (DMSO-de, 8 ppm) : 1.50-1.75 (m, 4H) , 3.10-3.30 (m, 
IH), 3.35-3.45 (m, 2H) , 3 . 83-3 . 93 (m, 2H) , 6.70 (dd, J = 
15 1.6, 3.2 Hz, IH), 6.92 (d, J = 15.6 Hz, IH) , 7.40 (d, J = 
3.2Hz, IH), 7.45-7.51 (m, 3H) , 7 . 63- 7 . 69 (m, 2H) , 7.80 (d, 
J = 15.6 Hz, IH), 7.91 (d, J = 1.6 Hz, IH) , 13.04 (br s, 
IH). 

APCIMS m/z: [M+H]* 409. 
20 m.p.: 253-256''C. 
[Example 529] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2-phenoxyacetamide (Compound 529) 

In a manner similar to that in Example 455, by using 
25 phenoxyacetic acid in place of isonicotinic acid, followed 
by reslurrying with methanol, the entitled Compound 529 
(140 mg, 75 %) was obtained as a pale brown solid from 
Compound 454 (125 mg, 0.450 mmol). 

^H NMR (DMSO-dfi, 8 ppm): 1.50-1.78 (m, 4H) , 3-11-3.23 (m, 
30 IH), 3.32-3.38 (m, 2H) , 3.82-3.88 (m, 2H) , 4.92 (s, 2H) , 



452 



6.70 (dd, J = 1.9, 3.5 Hz, IH) , 6.95-7.02 (m, 3H) , 7.31 
(dd, J = 7.8, 7.8 Hz, 2H) , 7.39 (d, J = 3.5 Hz, IH) , 7.90 
(d, J = 1.9 Hz, IH), 13.05 (br s, IH) . 
APCIMS m/z: [M+H]"^ 413. 
5 m.p.: 148-150''C. 
[Example 530] 

N- [4 - (2-Furyl) - 5- (tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2-methoxyacet amide (Compound 530) 

In a manner similar to that in Example 456, by using 
10 methoxyacetyl chloride in place of cyclopropanecarbonyl 
chloride, followed by reslurrying with ethanol, the 
entitled Compound 530 (81.2 mg, 51 %) was obtained as a 
reddish violet solid from Compound 454 (125 mg, 0.450 
mmol) • 

15 ^H NMR (DMSO-de, 6 ppm) : 1.50-1.80 (m, 4H) , 3.10-3.22 (m, 
IH), 3.34 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) , 3.36 (s. 3H), 
3.87 (ddd, J = 2.2, 4.3, 11.3 Hz, 2H) , 4.20 (s, 2H) , 6.69 
(dd, J = 1.6, 3.2 Hz, IH) , 7.38 (dd, J = 0.8, 3.2 Hz, IH) , 
7.89 (dd, J = 0.8, 1.6 Hz, IH) , 12.75 (br s, IH) . 

20 APCIMS m/z: [M+H]* 351. 

m.p.: 148-149*'C. 
[Example 531] 

2-Brpmo-N- [4- (2-furyl) -5- ( tetrahydropyran-4- 
ylcarbonyl ) thiazol - 2 -yl ] acet amide ( Compound 531) 

25 Compound 454 (1.39 g, 5.00 mmol), triethylamine 

(3.06 mL, 22.0 mmol) and DMAP (61.0 mg, 0.500 mmol) were 
suspended in THF (30 mL), and bromoacetyl bromide '( 1 . 64 mL, 
20.0 mmol) was added dropwise thereto at d°C, followed by 
stirring at room temperature for 2 hours. Water was added 

30 to the reaction mixture, followed by extraction with ethyl 
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acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
5 residue was purified through silica gel column 
chromatography (chloroform: methanol = 99:1), followed by 
reslurrying with diethyl ether to afford the entitled 
Compound 531 (1.59 g, 80 %) as a pale brown solid. 

NMR (CDCI3, 8 ppm) : 1.65-2.00 (m, 4H) , 3-15 (tt, J = 4.3, 
10 10.7 Hz, IH), 3.49 (ddd, J = 2.8, 11.4, 11.4 Hz, 2H) , 
4.00-4.08 (m, 2H) , 4.05 (s, 2H), 6.58 (dd, J = 1.8, 3.6 Hz, 
IH), 7.58 (dd, J = 0.8, 1.8 Hz, IH) , 7.74 (dd, J = 0.8, 
3.6 Hz, IH) . 
[Example 532] 

15 2-Ethoxy-N- [4- (2-furyl) -5- (tetrahydropyran-4- 
ylcarbonyl) thlazol-2-yl]acetamlde (Compound 532) 

Sodium ethoxlde (62.0 mg, 0.900 mmol) was dissolved 
In ethanol (2 mL) , and Compound 531 (120 mg, 0.300 mmol) 
was added thereto, followed by stirring at eo^'C for 3 

20 hours. The reaction mixture was concentrated under 
reduced pressure, and the resulting residue was purified 
through silica gel column chromatography 

(chloroform: methanol = 99:1) and crystallized from 2- 
propanol to afford the entitled Compound 532 (53.4 mg, 

25 49 %) . 

^H NMR (DMSO-de, 8 Ppm) : 1.16 (t, J = 7.0 Hz, 3H) , 1.50- 

I. 75 (m, 4H), 3.10-3.25 (m, IH) , 3.34 (ddd, J = 2.7, 11.6, 

II. 6 Hz, 2H), 3.56 (q, J = 7.0 Hz, 2H) , 3.87 (ddd, J = 2.7, 
4.3, 11.6 Hz, 2H), 4.23 (s, 2H) , 6.69 (dd, J = 1.9, 3.5 Hz, 

30 IH) , 7.38 (dd, J = 0.8, 3.5 Hz, IH) , 7.89 (dd, J = 0.8, 
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1.9 Hz, IH), 12.70 (br s, IH) . 
APCIMS m/z: [M+H]* 365. 
m.p.: 121-126''C. 
[Example 533] 

5 2 - { Dlmethylamlno )-N-[4-(2- f uryl ) - 5 - ( tetrahydropyran- 4 - 
ylcarbonyl) thlazol-2-yl]acetainide (Compound 533) 

Compound 531 (120. mg, 0.300 mmol) was dissolved In 
THF (2 mL), and a 2 mol/L solution of dlmethylamlne In THF 
(0.054 mL, 1.80 mmol) was added thereto, followed by 

10 stirring at room temperature for 4.5 hours. The reaction 
mixture was concentrated under reduced pressure, and the 
resulting residue was purified through silica gel column 
chromatography (chloroform), followed by reslurrylng with 
a mixed solvent of 2-propanol and diethyl ether to afford 

15 the entitled Compound 533 (64.1 mg, 10 %). 

^^MR (DMSO-dfi, 8 ppm) : 1.50-1.75 (m, 4H), 2.32 (s, 6H) , 
3.10-3.22 (m, IH) , 3.30 (s, 2H) , 3.30-3.45 (m, 2H) , 3.83- 
3.92 (m, 2H), 6.68 (dd, J = 1.6, 3.5 Hz, IH) , 7.38 (d, J = 
3.5 Hz, IH), 7.88 (d, J = 1 . 6 Hz , IH) . 

20 APCIMS m/z: [M+H]* 364. 

m.p. : 129-130^C. 
[Example 534] 

N- [4- (2-Furyl) -5- (tetrahydropyran- 4 -ylcarbonyl)thlazol- 2 - 
yl ] - 2 - [ N- ( 2 -methoxyethyl ) -N-methylamino ] acetamide 

25 (Compound 534) 

In a manner similar to that in Excunple 533, by using 
N- (2 -methoxyethyl ) rN-methylamlne in place of the solution 
of dlmethylamlne in THF, the entitled Compound 534 (78.1 
mg, 64 %) was obtained from Compound 531 (120 mg, 0.300 

30 mmol) . 
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NMR (DMSO-ds, 6 ppm) : 1.50-1,75 (m, 4H) , 2.37 (s, 3H) , 
2.69 (t, J = 5.4 Hz, 2H), 3.10-3.20 (m, IH) , 3.26 (s, 3H) , 
3.34 (ddd, J = 2.4, 11.3, 11.3 Hz, 2H) , 3.44 (s, 2H) , 3.44 
(q, J = 5.4 Hz, 2H), 3.87 (ddd, J = 2.4, 3.8, 11.3 Hz, 2H) , 
5 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.38 (d, J = 3.5 Hz, IH) , 
7.89 (d/ J =1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 408. 
m.p.: 103-105''C. 
[Example 535 ] 

10 2 - [ N , N- Bis ( 2 -methoxyethyl ) amino ] -N- [ 4 - { 2 - f uryl ) - 5 - 

( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 -yl ] acetamide 
(Compound 535) 

In a manner similar to that in Example 533, by using 
N,N-bis(2-methoxyethyl) amine in place of the solution of 

15 dimethylamine in THF, followed by recrystallizing from 2- 
propanpl, the entitled Compound 535 (51.0 mg, 38 %) was 
obtained as a white solid from Compound 531 (120 mg, 0.300 
mmol) . 

^H NMR (CDCI3, 8 ippm) : 1.70-2.00 (m, 4H) , 2.88 (t, J = 5.1 
20 Hz, 4H), 3.10-3.20 (in, IH) , 3.23 (s, 6H) , 3.30-3.40 (m, 
2H), 3.49 (t, J = 5.1 Hz, 4H) , 3.58 (s, 2H) , 4.03 (ddd, J 
= 2.7, 3.8, 11.3 Hz, 2H), 6.55 (dd, J = 1.6, 3.5 Hz, IH) , 
7.56 (dd, J = 0.8, 1.6 Hz, IH) , 7.64 (dd, J = 0.8, 3.5 Hz, 
IH), 11.55 (br s, IH). 
25 APCIMS m/z: [M+H]* 452. 
[Example 536] 

N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- ( 1-pyrrolidinyl) acetamide (Compound 536) 

In a manner similar to that in Example 533, by using 
30 pyrrolidine (0.076 mL, 0.90 mmol) in place of the solution 
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of dlmethylamlne in THF, followed by reslurrying with 
diethyl ether, the entitled Compound 536 (66.1 mg, 57 %) 
was obtained as a white solid from Compound 531 (120 mg, 
0,300 mmol) . 

5 NMR (DMSO-ds, 5 ppm) : 1.50-1.80 (m, 6H) , 2.63-2.71 (m, 

4H), 3.10-3.22 (m, IH) , 3.25-3.40 (m, 4H) , 3.51 (s, 2H) , 
3.87 (ddd, J = 2.2, 4.0, 12.1 Hz, 2H), 6.68 (dd, J = 1.9, 
3.5 Hz, IH), 7.38 (dd, J = 0.8, 3.5 Hz, IH) , 7.87 (dd, J = 
0.8, 1.9 Hz, IH) . 
10 APCIMS m/z: [M+H]* 390. 
m.p. : 115-117**C. 
[Example 537] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazbl - 2 - 
yl] - 2- [ (2R) -2 - (methoxymethyl)pyrroiidin-l-yl]acetamide 

15 (Compound 537) 

In a manner similar to that in Example 533, by using 
(R) -2-methoxymethylpyrrolidine (104 mg, 0.900 mmol) in 
place of the solution of dimethylamine in THF, followed by 
reslurrying with a mixed solvent of 2-propanol and hexane, 

20 the entitled Compound 537 (100 mg, 77 %) was obtained as a 
white solid from Compound 531 (120 mg, 0.300 mmol). 
^H NMR (DMSO-de, 8 ppm): 1.45-1.95 (m, 8H) , 2 . 84-2 . 89 <m, 
IH), 3.00-3.05 (m, IH) , 3.10-3.40 (m, 6H), 3.20 (s, 3H) , 
3.48 (d, J = 16.7 Hz, IH) , 3.72 (d, J = 16.7 Hz, IH) , 3.87 

25 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H) , 6.69 (dd, J = 1.9, 3.5 
Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH) , 7.89 (dd, J « 0.8, 
1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 434. 
m.p.: 103-104''C- 

30 [Example 538] 
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-N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- [ ( 2S) -2- (methoxymethyl)pyrroliclin-l-yl]acetamide 
(Compound 538) 

In. a manner similar to that In Example 533, by using 
5 (S) -2-metlioxymethylpyrrolldlne .(104 mg, 0.900 mmol) In 
place of the solution of dlmethylamlne In THF, followed by 
reslurrying with 2-propfiuiol and hexane, the entitled 
Compound 538 (92.6 mg, 71 %) was obtained as a white solid 
from Compound 531 (120 mg, 0.300 mmol). 

10 NMR (DMSO-ds, 8 ppm) : 1.45-1.95 (m, 8H) , 2.84-2.89 (m, 

IH), 3.00-3.05 (m, IH), 3.10-3.40 (m, 6H) , 3.20 (s, 3H) , 
3.48 (d, J = 16.7 Hz, IH) , 3.72 (d, J = 16.7 Hz, IH), 3.87 
(ddd, J = 2.4, 4.0, 11.6 Hz, 2H) , 6.69 (dd, J = 1.9, 3.5 
Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH), 7.89 (dd, J = 0.8, 

15 1.9 Hz, IH) . 

APCIMS m/z: [M+H]^ 434. 
m.p.: 102-103*'C. 
[Example 539] 

N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thlazol-2- 
20 yl ] - 2 - [ 3 - ( dlmethylamlno ) pyrrolldln- 1 -yl ] acetamlde 

(Compound 539) 

In a manner similar to that in Example 533, by using 

3- (dlmethylamlno) pyrrolidine (103 mg, 0.900 mmol) in place 

of the solution of dlmethylamlne in THF, followed by 
25 recrystallizing from diethyl ether, the entitled Compound 

539 (73.9 mg, 57 %) was obtained as a pale brown solid 

from Compound 531 (120 mg, 0.300 mmol). 

^H NMR (CDCI3, 8 ppm): 1.70-2.15 (m, 6H) , 2.26 (m, 6H) , 
2.45-2.55 (m, IH) , 2.55-2-80 (m, 2H) , 2.85-3.05 (m, 2H) , 
30 3.10-3.20 (m, IH) , 3.40-3.60 (m, 4H) , 4 . 00-4 . 09 (m, 2H) , 
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6.58 (dd, J = 1.6, 3.2 Hz, IH) , 7.59 (d, J = 1.6 Hz, IH) , 
7.78 (d, J = 3.2 Hz, IH) . 
APCIMS m/z: [M+H]"" 433. 
[Example 540] 

5 N- [4- (2-Furyl) -5- (tetraliydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- (isolndolin-2-yl)acetamide (Compound 540) 

In a manner similar to that in Example 533, by using 
Isoindoline (110 mg, 0.900 mmol) in place of the solution 
of dimethylamine in THF, followed by reslurrying with a 
10 mixed solvent of ethanol and diethyl ether, the entitled 
Compound 540 (87.2 mg, 66 %) was obtained as a brown solid 
from Compound 531 (120 mg, 0.300 mmol). 

^H NMR (CDCI3, 8 ppm) : 1.70-2.00 (m, 4H) , 3.10-3.20 (m, IH) , 
3.49 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H) , 3.73 (s, 2H) , 4.04 
15 (ddd, J = 2.7, 3.5, 11.3 Hz, 2H) , 4.16 (s, 4H) , 6.55 (dd, 
J = 1.9, 3.8 Hz, IH), 7.20-7.30 (m, 4H) , 7.54 (dd, J = 0.8, 
1.9 Hz, IH), 7.77 (dd, J = 0.8, 3.8 Hz, IH) . 
APCIMS m/z: [M+H]* 438. 
[Example 541] 

20 N- [4- (2-Furyl) -5- (tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- ( thiazolidin-3-yl)acetamide (Compound 541) 

In a manner similar to that in Example 533, by using 
thiazolidine (0.071 mL, 0.90 mmol) in place of the 
solution of dimethylamine in THF, followed by reslurrying 

25 with diethyl ether, the entitled Compound 541 (70.7 mg, 
58 %) was obtained as a white solid from Compound 531 (120 
mg, 0.300 mmol). 

^H NMR (CDCI3, 6 ppm): 1.75-2.00 (m, 4H) , 2.96-3.03 (m, 2H) , 
3.10-3.20 (m, 3H), 3.37 (s, 2H) , 3.49 (ddd, J = 3.0, 11.6, 
30 11.6 Hz, 2H) , 4.04 (ddd, J = 3.0, 4.0, 11.6 Hz, 2H) , 4.04 
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, (s, 2H), 6.58 (dd, J = 1.9, 3.5 Hz, IH), 7.59 (dd, J = 0.8 
1.9 Hz, IH), 7.82 (dd, J = 0.8, 3.5 Hz, IH) , 10.71 (br s, 
IH). 

APCIMS m/z: [M+H]* 408.. 
[Compound 542] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( t etraliydropyran- 4 -ylcarbonyl ) thiazol - 2 - 
yl] -2-plperid±noacetamlde (Compound 542) 

In a manner similar to that In Example 533, by using 
plperldlne (0.09 mL, 0.9 mmol) In place of the solution of 
dlmethylamine In THF, followed by reslurrying with diethyl 
ether, the entitled Compound 542 (78.5 mg, 65 %) was 
obtained as a pale yellow solid from Compound 531 (120 mg, 
0. 300 mmol) . 

^H NMR (DMSO-de, 8 ppm) : • 1 . 35-1 . 45 (m, 2H) , 1.50-1.80 (m, 
8H), 3.05-3.20 (m, IH), 3.29 (s, 2H) , 3.30-3.50 (m, 6H) , 
3.87 (ddd, J = 2.4, 3.8, 11.6 Hz, 2H) , 6.68 (dd, J = 1.9, 
3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH) , 7.88 (dd, J = 
0.5, 1.9 Hz, IH) . 
APCIMS m/z: [M+H]"^ 404. 
m.p. : 146-147''C. 
[Example 543] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( t etrahydropyran - 4 -ylcarbonyl ) thiazol - 2 - 
yl] -2- (4-hydroxyplperldlno)acetamlde (Compound 543) 

In a manner similar to that In Example 533, by using 
4-hydroxyplperldlne (92 mg, 0.90 mmol) In place of the. 
solution of dlmethylamine In THF, followed by 
recrystalllzlng from diethyl ether, the entitled Compound 
543 (79.2 mg, 63 %) was obtained as a white solid from 
Compound 531 (120 mg, 0.300 mmol). 

^H NMR (DMSO-d6, 8 Ppm) : 1.30-1.50 (m, 2H) , 1.50-1.75 (m. 
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6H), 2.28 (ddd, J = 2.4, 9.7, 12.1 Hz, 2H) , 2.80-2.90 (m, 
2H), 3.10-3.22 (m, IH) , 3.30-3.50 (m, 4H) , 3.33 (s, 2H) , 
3.83-3.92 (m, 2H) , 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.39 
(dd, J = 0.8, 3.5 Hz, IH) , 7.88 (dd, J = 0.8, 1 . 9 Hz , IH) • 
5 APCIMS m/z: [M+H]* 420. 

m.p.: 178-180*^0. 
[Example 544] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thlazol- 2 - 
. yl] -2 - ( 3-liydroxypiper±d±no ) acetamxde (Compound 544 ) 

10 In a manner similar to that in Example 533, by using 

3-hydroxypiperidine in place of the solution of 
dimethylamine in THF, followed by recrystallizing f rom 
diisc)propyl ether, the entitled Compound 544 (78.5 mg, 
65 %) was obtained as a white solid from Compound 531 (.120 

15 mg, 0.300 mmpl) . 

^H NMR (CDCI3, 6 ppm) : 1.75-2.00 (m, 8H) , 2.45-2.60 (m, 2H) , 
2.55-2.70 (m, IH) , 2.82 (dd, J = 2.4, 8.1 Hz, IH) , 3.10- 
3.20 (m, IH), 3.31 (s, 2H) , 3.48 (ddd, J =2.7, 11.3, 11.3 
Hz, 2H), 3.80-3.95 (m, IH), 4.03 (ddd, J =2.4, 4.0, 11.3 

20 Hz, 2H), 6.57 (dd, J = 1.6, 3.2 Hz, IH) , 7.58 (d, J = 1.6 
Hz, IH), 7.74 (d, J = 3.2 Hz, IH) . 
APCIMS m/z: [M+HJ* 420. 
[Example 545] 

N- [4- (2-Fu2ryl) -5- {tetrahydropyran-4-ylcarbonyl) thiazbl-2- 
25 yl] -2- (4-methoxypiperidino)acetamide (Compound 545) 

Compound 531 (120 mg, 0.300 mmol) and 4- 
methoxypiperldine hydrochloride (139 mg, 0.900 mmol) were 
suspended in THF (4 mL) , and triethylamine (0.140 mL, 
0.990 mmol) was added dropwise thereto, followed by 
30 stirring at room temperature for 1.5 hours. The reaction 
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mixture was concentrated under reduced pressure, and the 
resulting residue was purified through silica gel column 
chromatography ( chloroform methanol = 49 : 1 followed by 
reslurrying with a mixed solvent of diisopropyl ether and 
5 diethyl ether to afford the entitled Compound 545 (96.0 mg, 
74 %) as a white solid. 

NMR (DMSO-d6, 8 ppm) : 1.40-1.85 (m, 8H) , 2.32 (ddd, J = 
2.7, 9.2, 11.6 Hz, 2H), 2.70-2.80 (m, 2H) , 3.22 (s, 3H) , 
3.30-3.80 (m, 4H) , 3.34 (s, 2H) , 3.87 (ddd, J = 2.2, 4.3, 
10 11.3 Hz, 2H), 6.69 (dd, J = 1.6, 3.5 Hz, IH) , 7.39 (dd, J 
= 0.8, 3.5 Hz, IH), 7.88 (dd, J = 0.8, 1.6 Hz, IH) . 
APCIMS m/z: [M+H]* 434. 
m.p.: 109-111*^0. 
[Example 546] 

15 N- [4- (2-Furyl) -5- (tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl ] - 2 - ( 4 -hydroxy- 4 -methylpiperidino ) acetamide ( Compound 
546) 

In a manner similar to that in Example 533, by using 
4-hydroxy-4-methylpiperidine in place of the solution of 
20 dimethylamine in THF, followed by reslurrying with 
diisopropyl ether, the entitled Compound 546 (105 mg^ 
81 %) was. obtained as a white solid from Compound 531 (120 
mg, 0.300 mmol) . 

^H NMR (CDCI3, 8 ppm): 1.11 (s, 3H) , 1.45-1.75 (m, 8H) , 
25 2.50-2.55 (m, 4H) , 3.10-3.20 (m, IH) , 3.34 (ddd, J = 2.7, 
11.3, 11.3 Hz, 2H), 3.34 (s, 2H) , 3.87 (ddd, J = 2.7, 4.3, 
11.3 Hz, 2H), 6.68 (dd, J = 1.6, 3.5 Hz, IH) , 7.39 (dd, J 
= 0.5, 3.5 Hz, IH), 7.88 (dd, J = 0.5, 1.6 Hz, IH) . 
APCIMS m/z: [M+H]* 434. 
30 m.p.: 151-153''C. 
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[Example 547] 

N- [ 4 - ( 2 - Furyl ) - 5 - ( t etrahydropyran- 4 -ylcarbonyl ) thiazol -2- 
yl] -2- {3-hydroxymethylpiperidino)acetam±de (Compound 547 ) 

In a manner similar to that in Example 533, by using 
5 3-hydroxymethylpiperidine (104 mg, 0.900 mmol) in place of 
the solution of dimethylamine in THF, followed by 
recrystallizing from diisopropyl ether, the entitled 
Compound 547 (79.8 mg, 61 %) was obtained as a pale brown 
solid from Compound 531 (120 mg, 0.300 mmol). 

10 NMR (CDCI3, 8 ppm) : 1.60-2.00 (m, 9H) , 2.08-2.18 (m, IH) , 

2.18-2.38 (m, IH) , 2.71-2.91(m, IH) , 2.94 (dd, J = 1.6, 
10.8 Hz, IH), 3.10-3.20 (m, lH), 3.28 (s, 2H) , 3.48 (ddd, 
J = 3.0, 11.3, 11.3 Hz, 2H), 3.50-3.64 (m, 2H) , 4.04 (ddd, 
J = 3.0, 4.0, 11.3 Hz, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, IH) , 

15 7.59 (dd, J = 0.8, 1.6 Hz, IH) , 7.76 (dd, J = 0.8, 3.5 Hz, 
. IH). 

APCIMS m/z: [M+H]* 434. 
[Example 548] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
20 yl ] - 2 - ( 4 -hydroxymethyipiperidino ) acetamide ( Compound 548 ) 

In a manner similar to that in Example 533, by using 
4-hydroxymethylpiperidine (104 mg, 0.900 mmol) in place of 
the solution of dimethylamine in THF, followed by 
recrystallizing from diethyl ether, the entitled Compound 
25 548 (104 mg, 80 %) was obtained as a white solid from 
Compound 531 (120 mg, 0.300 mmol). 

^H NMR (CDCI3, 6 ppm): 1.30-1.60 (m, 3H) , 1.70-2.00 (m, 8H) , 
2.31 (ddd, J = 2.4, 11.9, 11.9 Hz, 2H) , 2 . 86-2 . 96 (m, 2H) , 
3.10-3.20 (m, IH), 3.28 (s, 2H) , 3.48 (ddd, J = 3.0, 11.6, 
30 11.6 Hz, 2H), 3-55 (d, J = 3.5 Hz, 2H) , 4.04 (ddd, J = 3.0, 
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4.0, 11,6 Hz, 2H), 6.58 (dd, J = 1.6, 3.5 Hz, IH) , 7.59 
(dd, J = 0.8, 1.6 Hz, IH), 7.77 (dd, J = 0.8, 3.5 Hz, IH) . 
APCIMS m/z: [M+H]* 434. 
[Example 54 9 ] 

N- [ 4 - ( 2 -Fury 1 ) - 5 - { tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl ] - 2 - [ 4 - ( 2 -hydroxypropan- 2 -yl ) plperidino ] acetamlde 
(Compound 549) 

In a manner similar to that in Example 533, by using 
4- {2-hydroxypropan-2-yl)piperidine (130 mg, 0.900 mmol) in 
place of the solution of dimethylamine in THF, followed by 
reslurrying with a mixed solvent of ethanol and diethyl 
ether, the entitled Compound 549 (121 mg, 87 %) was 
obtained as a white solid from Compound 531 (120 mg, 0.300 
mmol) . 

^H NMR (CDCI3, 8 ppm) : 1.22 (s, 6H) , 1.40-1.60 (m, 4H) , 

I. 70-2.00 (m, 6H), 2.26 (ddd, J = 2.2, 11.3, 11.3 Hz, 2H) 
2.93-3.00 (m, 2H) , 3.05-3.15 (m, IH), 3.27 (s, 2H) , 3.49 
(ddd, J =2.7, 11.3, 11.3 Hz, 2H) , 4.03 (ddd, J = 2.7, 3.8, 

II. 3 Hz, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, IH), 7.59 (dd, J 
= 0.8, 1.6 Hz, IH), 7.79 (dd, J = 0.8, 3.5 Hz, IH) . 
APCIMS m/z: [M+H]* 462. 

[Example 550] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl ] - 2 - [ 4 - ( 2 -hydroxy- 2 -methylpropyl ) piperidino ] acetamide 
(Compound 550) . 

In a manner similar to that in Example 533, by using 
4 - ( 2 -hydroxy- 2 -methylpropyl ) piperidine (142 mg , 0.900 
mmol) in place of the solution of dimethylamine in THF, 
followed by recrystallizing from diethyl ether, the 
entitled Compound 550 (108 mg, 76 %) was obtained as a 
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grayish white solid from Compound 531 (120 mg, 0.300 mmol) . 

NMR (CDCI3, S ppm) : 1.26 (s, 6H) , 1.40-1.70 (m, 3H) , 
1.70-2.00 (m, 8H), 2.27-2.34 (m, 2H) , 2.80-2.90 (m, 2H) , 
3.10-3.20 (m, IH), 3.25 (s, 2H) , 3.42-3.54 (m/ 3H) , 3.99- 
5 4.09 (m, 2H), 6.57 (dd, J = 1.6, 3.5 Hz, IH) , 7.59 (d, J = 
1.6 Hz, IH), 7.78 (d, J = 3.5 Hz, IH) . 
APCIMS m/z: [M+H]* 476. 
[Example 551] 

N- [ 4- { 2-Furyl) -5- ( tetrediydropyran-4-ylcarbonyl) thiazol-2- 
10 yl ] - 2 - [ 4 - ( 1 -pyrrolidinyl ) piperidino ] acetamlde ( Compound 

551) 

In a manner similar to that In Example 533 , by using 
4- (l-pyrrolldlnyl)plperldlne ( 140 mg, 0.900 mmol) In place 
of the solution of dlmethylamlne In THF, followed by 
15 reslurrying with diethyl ether, the entitled Compound 551 
(55.1 mg, 39 %) was obtained as a pale orange solid from 
Compound 531 (120 mg, 0.300 mmol). 

^H NMR (DMSO-de, 6 ppm) : 1.30-1.75 (m, 12H) , 1.95-2.05 (m, 

IH) , 2.10-2.20 (m, 2H) , 2.70-2.85 (m, 2H) , 3.10-3.20 (m, 
20 IH), 3.25-3.40 (m, 8H), 3.83-3.93 (m, 2H) , 6.68 (dd, J = 

1.6, 3.2 Hz, IH), 7.39 (d, J = 3.2 Hz, IH) , 7.88 (d, J = 

1.6 Hz, iH) . 
. ESIMS m/3S: [M+H]* 473. 

m.p. : 183-184''C. 
25 [Example 552] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 

yl ] -2 - ( 4 -piperidinopiperidino ) acetamlde ( Compound 552 ) 

In a manner similar to that in Example 533, by usin^ 

4-piperidinopiperidine (152 mg, 0.900 mmol) in place of 
30 the solution of dlmethylamlne in THF, followed by 
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reslurrying with a mixed solvent of ethanol and diethyl 
ether, the entitled Compound 552 (82.7 mg, 57 %) was 
obtained as a pale brown solid from Compound 531 (120 mg, 
0 . 300 mmol) . 

5 NMR (DMSO-d6, 6 ppm) : 1.30-1.75 (m,. 12H) , 2.13-2.20 (m, 

2H), 2.50-2.60 (m, 3H) , 2.80-2.95 (m, 2H) , 3.15-3.25 (m, 
IH), 3.25-3.40 (m, 6H), 3.33 (s, 2H) , 3.83-3.93 (m, 2H) , 
6.69 (dd, J = 1.6, 3.5 Hz, IH) , 7.39 (dd, J = 0.8, 3.5 Hz, 
IH), 7.88 (dd, J = 0.8, 1 . 6 Hz , IH) . 
10 APCIMS m/z: [M+H]* 487. 
m.p. : 177«179°C. 
[Example 553] 

N- [4- ( 2-Furyl) -5- ( tetraliydropyran-4-ylcarbonyl) th±azol-2- 
yl] -2- ( 4-morpholinopiperld±no)acetam±de (Compound 553 ) 

15 In a manner similar to that In Example 533, by using 

4-morphollnoplperldlne (153 mg, 0.900 mmol) In place of 
the solution of dimethylamine In THF, followed by 
reslurrying with diethyl ether, the entitled Compound 553 
(109 mg, 75 %) was obtained as a pale yellowish green 

20 solid from Compound 531 (120 mg, 0.300 mmol). 

^H NMR (DMSO-dfi, 8 Ppm) : 1.30-1.55 (m, 2H) , 1.55-1.80 (m, 
6H), 2.05-2.30 (m, 3H) , 2.44 (t, J = 4.3 Hz, 4H) , 2.90 (d, 
J = 11.6 Hz, 2H), 3.10-3.25 (m, IH) , 3.34 (ddd, J = 2.2, 
11.3, 11.3 Hz, 2H), 3.34 (s, 2H) , 3.56 (t, J = 4.3 Hz, 4H) , 

25 3.87 (ddd, J = 2.2, 3.8, 11.3 Hz, 2H) , 6.69 (dd, J = 1.9, 
3.5 Hz, IH), 7.39 (dd, J = 0.5, 3.5 Hz, IH) , 7.88 (dd, J = 
0.5, 1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 489. 
m.p.: 193-195*'C. 

30 [Example 554] 
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2-(l,4-Dioxa-8-a2aspiro[4.5]decan-8-yl)-N-[4-(2-furyl) -5- 
( tetrahydropyran- 4 -ylcarbonyl ) thlazol - 2 -yl ] acetamlde 
(Compound 554) 

In a manner sxmxlar to that in Example 533, by using 
5 1 , 4-dloxa-8-azasplro[4 . 5]decane (0.240 mL, 1.80 mmol) In 
place of the solution of dlmethylamlne in THF, followed by 
reslurrying with diethyl ether, the entitled Compound 554 
(122 mg; 88 %) was obtained as a white solid from Compound 
531 (120 mg, 0.300 mmol). 

10 NMR (DMSO-de, 6 ppm) : 1.52-1.75 (m, 8H) , 2.55-2.70 (m, 

4H), 3.15-3.25 (m, IH) , 3.25-3.35 (m, 2H) , 3137 (s, 2H) , 
3.86 (s, 4H), 3.86-3.93 (m, 2H) , 6.69 (dd, J = 1.9, 3.5 Hz, 
IH), 7.39 (d, J = 3.5 Hz, IH) , 7.89 (d, J = 1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 462. 

15 m.p.: 186-187°C 
[Example 555] 

2- (4-Cyanopiperidino) -N- [4- (2-furyl) -5- ( tetrahydropyran- 4 - 
ylcarbonyl )thiazol- 2 -yl] ace t amide (Compound 555) 

In a manner similar to that in Example 533, by using 

20 4-cyanoplperld±ne (99.0 mg, 0.900 mmol) in place of the 
solution of dlmethylamlne . In THF, followed by reslurrying 
with diethyl ether, the entitled Compound 555 (88.9 mg, 
69 %) was obtained as a pale brown solid from Compound 531 
(120 mg, 0.300 mmol). 

25 NMR (DMSO-de. 6 PPm) : 1.50-1.80 (m, 6H) . 2.65-2.75 (m, 

2H), 2-85-3.00 (m. IH) , 3.10-3.20 (m, IH) , 3.30-3.50 (m. 
6H), 3.40 (s, 2H), 3.83-3.93 (m, 2H) , 6.69 (dd, J = 1.9, 
3.5 Hz, IH), 7.40 (d, J = 3.5 Hz, IH) , 7.89 (d, J = 1.9 Hz, 
IH) . 12.59 (br s, IH) . 

30 APCIMS m/z: [M+H]* 429. 
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[Example 556] 

2 - ( 4 , 4 -Dif luoropiperidino )-N-[4-(2 - f uryl ) 5 - 

( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 -yl ] acetamlde 

(Compound 556) 

5 In a manner similar to that In Example 545, by using 

4,4- dlf luoroplper Idlne hydrochloride (142 mg , 0.900 mmol ) 
In place of 4 -methoxyplperldlne hydrochloride, followed by 
reslurrying with diethyl ether, the entitled Compound 556 
(104 mg, 79 %) was obtained as a white solid from Compound 
10 531 (120 mg, 0.300 mmol). 

NMR (CDCI3, 6 ppm) : 1.70-2.0O (m, 4H) , 2.00-2.20 (m, 4H) , 
2.70-2.80 (m, 4H) , 3.05-3.20 (m, IH) , 3.37 (s, 2H), 3.47 
(ddd, J = 2.7, 11.3, 11.3 Hz, 2H) , 4.04 (ddd, J = 2.7, 4.0, 
11.3 Hz, 2H); 6.58 (dd, J = 1.9, 3.8 Hz, IH) , 7.59 (d, J = 
15 1.9 Hz, IH), 7.77 (d, J = 3.8 Hz, IH) , 10.43 (br s, IH) . 
APCIMS m/z: [M+H]* 440. 
[Example 557] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl]-2-(l,2,3,6- tetrahydropyridin- 1 -yl ) acetamlde ( Compound 
20 557) 

In a manner similar to that in Example 533, by using 
1,2,3,6-tetrahydropyridine (0.825 mL, 0.900 mmol) in place 
of the solution of dimethylamine in THF, followed by 
reslurrying with a mixed solvent , of ethanol and diethyl 

25 ether, the entitled Compound 557 (63.0 mg, 52 %) was 
obtained from Compound 531 (120 mg, 0.300 mmol). 
^H NMR (CDCI3, 8 ppm): 1.70-1.95 (m, 4H) , 2.20-2.35 (m, 2H) , 
2.73-2.77 (m, IH) , 3.05-3.20 (m, 3H) , 3.37 (s, 2H) , 3.49 
(ddd, J = 2.7, 11.6, 11.6 Hz, 2H) , 4.04 (ddd, J = 2.7, 4.0, 

30 11.6 Hz, 2H), 5.60-5.70 (m, IH) , 5.75-5.85 (m, IH) , 6-57 
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(dd, J = 1.9, 3.5 Hz, IH), 7,59. (d, J = 1.9 Hz, IH) , 7.79 
(d, J = 3.5 Hz, IH) . . 
APCIMS m/z: [M+H]* 402. 
[Example 558] 

5 N- [4 - ( 2-Furyl) -5 - ( tetrcthydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2-morpholinoacetam±de (Compound 558) 

Compound 454 (13.9 g, 50.0 mmol) and triethylamlne 
(15.3 mL, 110 mmol) were suspended in THF (200 mL), and a 
solution (50 mL) of bromoacetyl bromide (8.80 mL, 100 

10 mmol) in THF was added dropwise thereto at 0°C, followed 
by stirring at room temperature for 1 hour. At 0**C, a 
solution (100 mL) of bromoacetyl bromide (17.6 mL, 200 
mmol) in THF was added to the reaction mixture, followed 
by stirring at room temperature for 2 hours. At 0°C, a 

15 solution (100 mL) of morpholine (61.2 mL, 700 mmol) and 
triethylamlne (97.6 mL, 700 mmol) in THF was added 
dropwise to the reaction mixture, followed by stirring at 
room temperature for 30 minutes . The reaction mixture was 
poured into a mixture of water (500 mL) and ethyl acetate 

20 (500 mL), followed by filtration, and the resulting 
filtrate was subjected to liquid- liquid separation. The 
organic layer was washed successively with a saturated 
aqueous solution of sodium hydrogencarbonate and a 
saturated aqueous solution of sodium chloride and dried 

25 over anhydrous magnesium sulfate, cuid then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography ( chlorof oim : methanol = 97:3), followed by 
recrystallizing from ethanol to afford the entitled 

30 Compound 558 (8.17 g, 40 %) as a pale brown solid. 
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NMR (DMSO-d6, 6 ppm) : 1.50-1.80 (m, 4H) , 3.15-3.25 (m, 

IH), 3.33-3.38 (m, 6H) , 3.39 (s, 2H), 3.60 (t, J = 4 . 6 Hz , 

4H), 3.87 (ddd, J = 2.4, 4.0, 11.6 Hz, 2H) , 6.71 (dd, J = 

1.6, 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH) , 7.89 (dd, 
5 J = 0.8, 1.6 Hz, IH), 12.63 (br s, IH) . 
APCIMS m/z: [M+H]* 406. 

m.p.: 110-104°C. 
[Example 559] 

2- (cis-2, 6-Dimethylmorphollno) -N- [4 - (2-fuiryl) -5- 
10 ( tetrahydropyran- 4 -ylcarbbnyl ) thiazol- 2 -yl ] acetamlde 

f Compound 559) 

In a manner similar to that In Example 533, by using 

cls-2 , 6-dlmethylmorphollne (0.110 mL, 0.900 mmol) In place 

of the solution of dlmethylamlne In THF, followed by 
15 recrystalllzlng from a mixed solvent of ethanol and 

diethyl ether, the entitled Compound 559 (76.7 mg, 59 %) 

was obtained as a grayish white solid from Compound 531 

(120 mg, 0.300 mmol). 

^H NMR (CDCI3, 8 ppm); 1.18 (d, J = 6.2 Hz, 6H) , 1.70-2.'oO 
20 (m, 4H), 2.00-2.10 (m, 2H) , 2.65-2.80 (m, 4H) , 3.05-3.20 
(m, IH), 3.28 (s, 2H) , 3.49 (ddd, J = 3.0, 11.3, 11.3 Hz, 
2H), 4.04 (ddd, J =3.0, 4.0, 11.3 Hz, 2H) , 6.58 (dd, J = 
1.9, 3.8 Hz, IH), 7.60 (dd, J = 0.8, 1.9 Hz, IH) , 7.78 (dd, 
J = 0.8, 3.8 Hz, IH), 10.45 (br s, IH) . 
25 APCIMS m/z: [M+H]^ 434. 
[Example 560] 

2- [4- ( tert-Butoxycarbonyl)piperazln-i-yl] -N- [4- (2-fuz:yl) - 
5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 -yl ] acetamlde 
(Compound 560) 

30 In a manner similar to that in Example 533, by using 
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1- ( tert-butoxycarbonyl)pipera2ine (504 mg, 2,70 mmol) in 

place of the solution of dimethylamine in THF, the 

entitled Compound 560 (428 mg, 94 %) was obtained from 
Compound 531 (360 mg, 504 mmol). 

5 NMR (CDCI3. 8 ppm) : 1.44 (s, 9H) , 1.70-2.00 (m, 4H) , 

2.57 (t, J = 4.9 Hz, 4H), 3.05-3.20 (m, IH) , 3.32 (s, 2H) , 
3.49 (ddd, J = 2.7, 11.6, 11.6 Hz, 2H) , 3.53 (t, J = 4.9 
Hz, 4H), 4.04 (ddd, J = 2.7, 4.0, 11.6 Hz, 2H) , 6.58 (dd, 
J = 1.9, 3.8 Hz,. IH), 7.59 (dd, J = 0.8, 1.9 Hz, IH) , 7.78 
10 (dd, J = 0.8, 3.8 Hz, IH) , 10.46 (br s, IH) . 
APCIMS m/z: [M+H]* 505. 
[Example 561] 

t 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl] -2- ( l-piperazinyl)acetamide (Compound 561) 

15 Compound 560 (428 mg, 0.849 mmol) was dissolved in 

dichloromethane (3 mL), and trif luoroacetic acid (3 mL) 
was added thereto at 0°C, followed by stirring at room 
temperature for 3 hours. The reaction mixture was 
concentrated under . reduced pressure, and a saturated 

20 aqueous solution of sodium hydrogencarbonate was added to 
the resulting residue, followed by extraction with 
chloroform. The organic layer was dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 
under reduced pressure. The resulting residue was 

25 reslurried with diethyl ether to afford the entitled 
Compound 561 (263 mg, 77 %). 

^H NMR (CDCI3, 6 ppm): 1.50-1.80 (m, 4H) , 2.74-2.80 (m, 4H) , 
3.10-3.20 (m, IH), 3.34 (s, 2H) , 3.35-3-45 (m, 8H) , 3.87 
(ddd, J = 2.2, 4.3, 11.1 Hz, 2H) , 6.67 (dd, J = 1.9, 3.5 
30 Hz, IH), 7-38 (dd, J = 0.5, 3.5 Hz, IH) , 7.87 (dd, J = 0.5, 
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1.9 Hz, IH) . 

APCIMS m/z: [M+H]* 405. 

[Example 562] 

N- [ 4 - ( 2 -Furyl ) - 5 - { tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
5 yl] -2-(4-methylp±perazin-l-yl)acetamicle (Compound 562) 

In a manner similar* to that In Example 533, by using 
1-methylplperazlne (0.100 mL, 9.00 mmol) In place of the 
solution of dlmetfaylamlne In THF, followed by 
recrystallizing from diethyl ether, the entitled Compound 
10 562 (43.4 mg, 35 %) was obtained as a pale orange solid 
from Compound 531 "(120 mg, 0.300 mmol). 

NMR (DMSO-de, & ppm) : 1.40-1.75 (m, 4H) , 2.30-2.45 (m, 
4H), 3.10-3.22 (m, IH) , 3.33 (s, 3H) , 3.34-3.50 (m, 8H) , 
3.87 (ddd, J = 2.2, 12,1, 12.1 Hz, 2H) , 6.69 (dd, J =1.9, 
15 3.5 Hz, IH), 7.39 (dd, J = 0.8, 3.5 Hz, IH) , 7.89 (dd, J = 
0,8, 1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 419. 
^m.p.: 106-112^C. 
[Example 563] 

20 N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl]-2-(4-isopropylpiperazin-l-yl)acetamide (Compound 563) 

In a manner similar to that in Excunple 533, by using 
1-isopropylpiperazine (115 mg, 9.00 mmol) in place of the 
solution of dimethylamine in THF, followed by reslurrying 

25 with a mixed solvent of ethanol and diethyl ether, the 
entitled Compound 563 (85.5 mg, 64 %) was obtained as a 
gray solid from Compound 531 (120 mg, 0.300 mmol). 
^H NMR (DMSO-d6, 6 ppm) : 1.08 (d^ J = 6.5 Hz, 6H) , 1.70- 
2.00 (m, 4H), 2.65-2.80 (m, 9H) , 3.05-3.20 (m, IH) , 3.30 

30 (s, 2H), 3.49 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H) , 3.95-4.05 
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(m, 2H), 6.58 (dd, J = 1.6, 3.2 Hz, IH) , 7.59 (d, J = 1.6 
Hz, IH), 7.79 (d, J = 3.2 Hz, IH) .. 
APCIMS m/z: [M+H]* 447. 
[Example 564] 

5 2 - [ 4 - ( Ethoxycarbonyl ) piperazin- 1 -yl ] -N- [ 4 - ( 2 - f uryl ) - 5 - 
( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 -yl I acetamide 
(Compound 564) 

In a manner similar to that In Example 533, by uslng^ 

1- etboxycarbonylpiperazine (0.266 mL, 18-0 mmol) in place 
10 of the solution of dimethylamine in THF, followed by 

recrystallizlng from ethanol, the entitled Compound 564 
(58.7 mg, 41 %) was obtained as a white solid from 
Compound 531 (120 mg, 0.300 mmol). . 
^H NMR (DMSO-de, 8 ppm) : 1.28 (t, J = 7.0 Hz, 3H) , 1.75- 

15 2.00 (m, 4H), 2.59 (dd, J = 7.5, 7.8 Hz, 4H) , 3.05-3.20 (m, 
IH), 3.33 (s, 2H), 3.48 (ddd,,J = 3.0, 11.6, 11.6 Hz, 2H) , 
3.59 (dd, J = 7.5, 7.8 Hz, 4H) , 4.04 (ddd, J = 3.0, 4.0, 
11.6 Hz, 2H), 4.16 (g, J = 7.0 Hz, 2H) , 6.58 (dd, J = 1.9, 
3.8 Hz, IH), 7.59 (dd, J = 0.5, 1.9 Hz, IH) , 7.78 (dd, J = 

20 0.5, 3.8 Hz, IH), 10.44 (br s, IH). 
APCIMS m/z: [M+H]* 477. 
[Example 565] 

N- [4- ( 2-Furyl) -5- ( tetrahydropyran- 4 -ylcarbonyl) thiazol- 2- 
yl] -2- [ 4- ( 2 -hydroxy- 2 -methylpropyl) piperazin- 1- 
25 yl] acetamide (Compound 565) 

In a manner simileir to that in Example 533, by using 

2- hydroxy-2-methylpropylpiperazine (143 mg, 9.00 mmol) in 
place of the solution of dimethylamine in THF, followed by 
reslurrying with a mixed solvent of diisopropyl ether and 

30 hexane, the entitled Compound 565 (112 mg, 78 %) was 
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obtained as a pale orange solid from Compound 531 (120 mg, 
0 . 300 mmol) . 

NMR (DMSO-ds, 8 ppm) : 1.07 (s, 6H) , 1.50-1.80 (m, 4H) , 
2.48-2.58 (m, 4H) / 3 . 10-3 . 40 (m, lOH) , 3.38 (s, 2H) , 3.83- 
5 3.92 (m, 2H), 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.39 (d, J = 
3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 477. 
m.p. : 106-108*'C. 
[Example 566] 

10 N- [ 4 - ( 2-Furyl) -5 - ( tetraliydropyran-4-ylcarbonyl) thiazol-2- 
yl]-2-[4-{2 -hydroxy- 2 -methylpropyl ) piperazln- 1 - ^ 
yllacetamlde (Compound 566) 

In a manner similar to that In Example 533, by using 
2-methoxy-2-methylpropylpiperazine (155 mg, 9^00 mmol) in 

15 place of the. solution of dimethylamine in THF, followed by 
reslurrying with a mixed solvent of diisopropyl ether and 
hexane, the entitled Compound 566 (66.5 mg, 45 %) was 
obtained as a pale orange solid from Compound 531 (120 mg, 
0. 300 mmol) . 

20 ^H NMR (DMSO-de, 8 ppm): 1.08 (s, 6H) , 1.50-1.80 (m, 4H) , 
2.51-2-53 (m, 4H) , 3.07 (s, 3H) , 3.10-3.22 (m, 3H), 3.30- 
3.45 (m, 6H), 3.32 (s, 2H) ^ 3.83-3.92 (m, 2H),.6.69 (dd, J 
= 1.9, 3.5 Hz, IH), 7.39 (d, J = 3.5 Hz, IH) , 7.88 (d, J = 
1.9 Hz, IH) . 

25 APCIMS m/z: [M+H]"^ 491. 
m.p.: I05-107*'C 
[Example 567] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl]-2-{4-[ ( I -me thoxycyclopropyl)methyl] piperazln- 1- 
30 yl}acetamide (Compound 567) 
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In a manner similar to that In Example 533, by using 
l-[ ( 1-methoxycyclopropyl) methyl Iplperazlne (154 mg, 9.00 
mmol) In place of the solution of dimethylamlne in THF, 
followed by reslurrying with a mixed solvent of ethanol 
5 and diethyl ether, the entitled Compound 567 (56.0 mg, 
38 %) was obtained as a pale brown solid from Compound 531 
(120 mg, 0.300 mmol). 

NMR (DMSO-dfi, 8 ppm) : 0.40-0.44 (m, 2H) , 0.65-0.69 (m, 
2H) , 1.50-1.80 (m, 4H) , 2.46 (s, 2H) , 2.49-2.55 (m, 4H) , 

10 3.10-3.20 (m, IH) , 3.20 (s, 3H) , 3.30-3.80 (m, 6H) , 3.33 
(s, 2H), 3.83-3.92 (m, 2H) , 6.69 (dd/ J = 1.9, 3.5 Hz, IH) , 
7.39 (d, J = 3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH) . 
APCIMS m/z: [M+H]* 489. 
m.p-: 155-157''C. 

15 [Example 568] 

N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl]-2-[(7R,8aS)-7 -methoxyoc tahydropyrrolo [ 1 , 2 - a ] pyrazin- 2 - 
yl]acetamide (Compound 568) 

In a manner similar to that in Example 533, by using 

20 (7R,8aS)-7-methoxyoctahydropyrrolo[l,2-a]pyrazine (141 mg, 
9.00 mmol) in place of the solution of dimethylamlne in 
THF, followed by recrystallizing from diethyl ether, the 
entitled Compound 568 (63.2 mg, 44 %) was obtained as a 
white solid from Compound 531 (120 mg, 0.300 mmol). 

25 NMR (DMSO-de, 6 ppm): 1.40-1.80 (m, 7H) , 1.95-2.05 (m, 

2H), 2.20-2.35 (m, 2H) , 2 . 70-2 . 97 (m, 4H) , 3.15-3.20 (m, 
IH), 3.16 (s, 3H), 3.25-3.40 (m, IH) , 3.38 (s, 2H) , 3.83- 
3.93 (m, 4H) , 6.69 (dd, J = 1.9, 3.5 Hz, IH) , 7.39 (d, J = 
3.5 Hz, IH), 7.88 (d, J = 1.9 Hz, IH) . 

30 APCIMS m/z: [M+H]* 475. 
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[Example 569] 

N- [ 4- ( 2-Furyl) -5- ( tetraliydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- [ ( 7S, 8aS) -7-hydroxyoctahydropyrrolo[ 1 , 2-a]pyraz±n-2- 
yl]acetam±de (Compound 569) 
5 Compound 531 (120 mg, 0.300 mmol) was dissolved In 

THF. (2 mL), and (7S,8aS) -7- (tetrahydropyran-2- 
yl)oxyoctahydropyrrolo[ 1 ,.2-a]pyrazine (204 mg, 0.900 mmol) 
was added thereto, followed by stirring at room 
temperature for 2.5 hours. The reaction mixture was 

10 concentrated under reduced pressure, and the resulting 
residue was dissolved in ethanol (3 mL), and 2 mol/L 
hydrochloric acid (3 mL) was added thereto, followed by 
stirring overnight at room temperature.. The reaction 
mixture was concentrated under reduced pressure, and the 

15 resulting residue was poured into water. A 2 mol/L sodium 
hydroxide solution added thereto to adjust the pH to 8 , 
followed by extraction with chloroform. The organic layer 
was washed with a solution of sodixim chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 

20 distilled awaiy under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (chloroform: methanol = 23:2), followed by 
recrystallizing from a mixed solvent of ethanol and 
diethyl ether to afford the entitled Compound 569 (46.5 mg, 

25 34 %) . 

NMR (DMSO-de, 8 ppm) : 1.50-1.80 (m, 6H) , 1.90-2.00 (m, 
2H), 2.10-2.20 (m, 3H) , 2.35-2.45 (m, 2H) , 2.45-2.50 (m, 
IH), 3.10-3.20 (m, IH) , 3.30-3.50 (m, 3H) , 3.34 (s, 2H) , 
3.83-3.92 (m, 2H) , 4.14-4.20 (m, IH) , 6.69 (dd, J = 1.9, 
30 3.5 Hz, IH), 7.39 (d, J = 3.5 Hz, IH) , 7.89 (d, J = 1.9 Hz, 
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IH). 

APCIMS m/z: [M+H]* 461. 
[Example 570] 

N- [ 4- ( 2-Furyl) -5- ( tetraliydropyran-4-ylcarbonyl) thlazol-2- 
5 yl] -2- [octahy<iropyrazino[2 , 1-c] [l,4]th±azln-8-yl]acetam±de 
(Compound 570) 

In a manner slmilsur to that In Example 533, by using 
octahydr'opyrazino[2, Irc] [l,41thiaz±ne (143 mg, 9.00 mmol) 
In place of the solution of dimethylamlne In THF, followed 
10 by recrystallizing from diethyl ether, the entitled 
Compound 570 (113 mg, 79 %) was obtained from Compound 531 
(120 mg, 0.300 mmol). 

NMR (DMSO-de, 6 ppm) : 1.50-1.80 (m, 4H) , 1.95-2.00 (m, 
IH) , 2.05-2.40 (m, 6H) , 2.55-2.80 (m, 4H) , 2.95-3.05 (m, 
15 IH), 3.10-3.20 (m, IH) , 3.30-3.50 (m, 5H) , 3.83-3.93 (m, 
2H), 6.69 (dd, J = 1.6, 3.2 Hz, IH) , 7.39 (d, J = 3.2 Hz, 
IH), 7.88 (d, J = 1.6 Hz, IH) , 12.60 (br s, IH) . 
APCIMS m/z: [M+H]* 477- 
[Example 571] 

20 [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl)thiazol-2- 
yl ] - 2 - [ 4 - ( tetrahydropyran- 4 -yl ) piperazln- 1 -yl ] acetamide 
(Compound 571) 

In a manner similar to that In Example 533, by using 
1- { tetrahydropyran-4-yl)p>lperazlne (154 mg, 9.00 mmol) In 

25 place of the solution of dimethylamlne In THF, followed by 
res lurrying with a mixed solvent of ethanol and diethyl 
ether, the entitled Compound 571 (79.8 mg, 54 %) was 
obtained from Compound 531 (120 mg, 0.300 mmol). 
^H NMR (CDCI3, 6 ppm): 1.75-2.00 (m, 6H) , 2.75-2.85 (m, 

30 45H), 3.05-3.20 (m, IH) , 3.31 (s, 2H), 3.36-3.54 (m, 6H) , 
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4.00-4.10 (m, 8H), 6.58 (dd, J = 1.9, 3.5 Hz, 1H>, 7.60 
(dd, J = 0.8, 1.9 Hz, IH), 7.79 (dd, J = 0.8, 3.5 Hz, IH) . 
APCIMS m/z: [M+H]* 489. 
[Example 572] 

5 N- [ 4 - ( 2 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) thiazol- 2 - 
yl] -2- (4-oxooctahydropyrazino[ 2 , 1-c] [ 1 , 4]oxazin-8- 
yl)acetam±de (Compound 572) 

In a manner s±m±lar to thait In Exeimple 533, by using 
4-oxooctaliydr'opyraz±no [ 2 , 1-c] [ 1 , 4 ] oxazlne (141 mg, 9.00 

10 mmol) in place of the solution of dimethylamine in THF, 
followed by recrystallizing from ethanol, the entitled 
Compound 572 (127 mg, 89 %) was obtained as a pale pink 
solid from Compound 531 (120 mg, 0.300 mmol). 
^H NMR (CDCI3, 8 ppm): 1.75-2.00 (m, 4H) , 2.29 (dd, J = 

15 11.0, 11.0 Hz, IH) , 2.41 (ddd, J = 3.6, 11.0, .11.0 Hz, IH) , 
2.75-2.88 (m, IH), 2.88-3.00 (m, 2H) , 3.05-3.20 (m, IH) , 
3.37 (s, 2H), 3.49 (ddd, J = 2.7, 11.0, 11.0 Hz, 2H) , 3.55 
(dd, J = 7.0, 11.0 Hz, IH), 3.65-3.80 (m, IH) , 3.96-4.08 
(m, 3H), 4.18 (d, J = 7.0 Hz, 2H) , 4.66 (dd, J = 2.7, 11.9 

20 Hz, IH), 6.59 (dd, J = 1.9, 3.8 Hz, IH) , 7.60 (d, J = 1.9 
Hz, IH), 7.78 (d, J = 3.8 Hz, IH) , 10.35 (br s, IH) . 
APCIMS m/z: [M+H]* 475. v 
[Example 573] 

N- [ 4- ( 2 -Furyl) -5- (tetrahydropyran- 4 -ylcarbonyl )thiazol- 2- 
25 yl] -2- (octahydropyrazino[ 2 , 1-c] [1,4 ]oxazin-8-yl)acetamide 

(Compound 573) 

' In a manner similar to that in Example 533, by using 

octahydr6pyrazino[2,l-c] [l,4]oxazine (128 mg, 9.00 mmol) 

in place of the solution of dimethylamine in THF, followed 
30 by recrystallizing from ethanol, the entitled Compound 573 
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(75.8 mg, 55 %) was obtained from Compound 531 (120. mg, 
0*300 mmol) . 

NMR {CDCI3, 8 ppm): 1.70-2.00 (m, 4H) , 2.11 (dd, J = 
13.2, 13.2 Hz, IH), 2.35-2.85 (m, 8H) , 3.05-3.20 (m, IH) , 
5 3.23 (dd, J = 13.2, 13.2 Hz, IH), 3-30 (s, 2H) , 3.48 (ddd, 
J = 2.7, 11.3, 11.3 Hz, 2H), 3.60-3.72 (m, 2H) , 3.88 (dd, 
J = 3.5, 11.1 Hz, IH), 4.04 (ddd, J = 2.7, 4.0, 11.3 Hz, 
2H), 6.58 (dd, J = 1.6, 3.5 Hz, IH) , 7.60 (dd, J = 0.8, 
1.6 Hz, IH), 7.78 (dd, J = 0.8, 3.5 Hz, IH) , 10.46 (br s, 
10 IH). 

APCIMS m/z: [M+H]* 461. 
[Example 574] 

N- [ 4 - ( 2 - Furyl ) - 5 - ( t etrabydr opyran - 4 -ylcarbonyl ) thlazol - 2 - 
yl] - 2- ( l-metliyl-2-oxop±pei:azln-.4-yl)acetam±de (Compound 
15 574) 

In a manner similar to that In Example 533, by using 
1 -methyl- 2 -oxopiperazine (103 mg, 0.900 mmol) ±n place of 
the solution of dimethylamine in THF, followed by 
recrystalllzlng from a mixed solvent of ethanol and 
20 diethyl ether, the entitled Compound 574 (86.1 mg, 66 %) 
was obtained as a brown solid from Compound 531 (120 mg, 
0 . 300 mmol) . - 

^H NMR (CDCI3, 8 ppm) : 1.75-2.00 (m, 4H) , 2.92 (dd, J = 5.1, 
5.6 Hz, 2H), 3.02 (s, 3H) , 3.10-3.20 (m, IH) , 3.32 (s, 2H) , 
25 3.41 (s, 2H), 3.45 (dd, J = 5.1, 5.6 Hz, 2H) , 3.48 (ddd, J 
= 2.7, 11.3, 11.3 Hz, 2H), 4.04 (ddd, J = 2.7, 4.0, 11.3 
Hz, 2H), 6.57 (dd, j = 1.9, 3.8 Hz, IH) , 7.59 (dd, j = 0.8, 
1.9 Hz, IH), 7.79 (dd, J = 0.8, 3.8 Hz, IH) , 10.40 (br s, 
IH). 

30 APCIMS m/z: [M+H]* 433. 
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[Example 575] 

N- [ 4 - ( 2-Furyl) -5 - { tetraliy<lropyran-4-ylcarbonyl ) thiazol-2- 
yl] -2- ( 1 , 4-perhydroxazep±n-4-yl)acetam±de (Compound 575) 

In a manner similar to that In Example 545, by using 
5 1, 4-dlazepane hydrochloride (125 mg,. 0.900 mmol) In place 
of 4-methoxypiperidlne hydrochloride, followed by 
reslurrying with diethyl ether, the entitled Compound 575 
(83.5 mg, 66 %) was obtained as a white solid from 
Compound 531 (120 mg, 0.300 mmol). 

10 NMR (CDCI3, 8ppm): 1.70-2.00 (m, 6H) , 2.86-2.93 (m, 4H) , 

3.10-3.20 (m, IH), 3.47 (s, 2H) , 3.48 (ddd, J =2.7, 11.1, 
11.1 Hz, 2H), 3.75-3.87 (m, 4H) , 4.03 (ddd, J = 2.7, 3.7, 
11.1 Hz, 2H), 6.57 (dd, J = 1.9, 3.5 Hz, IH) , 7.59 (d, J = 
1.9 Hz, IH), 7.78 (d, J = 3.5 Hz, IH) . 

15 APCIMS m/z: [M+H]* 420. 
[Example 576] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- (4-methyl-l, 4-diazepan-l-yl)acetamide (Compound 576) 
In a manner similar to that in Example 533, by using 

20 1 -methyl -1, 4- diazepane (143 mg, 9.00 mmol) in place of the 
solution of dimethylamine in THF, followed by 
recrystallizing from a mixed solvent of ethcuiol and, 
diethyl ether, the entitled Compound 576 (50.3 mg, 39 %) 
was obtained from Compound 531 (120 mg, 0.300 mmol). 

25 ^H NMR (DMSO-de, 8 ppm) : 1.50-1.80 (m, 4H) , 1.85-2.00 (m, 
2H), 2.78 (s, 3H), 2.80-2.90 (m, 2H) , 2,95-3.05 (m, 2H) , 
3.10-3.20 (m, IH), 3.30-3.45 (m, 6H), 3.62 (s, 2H) , 3.83- 
3.93 (m, 2H), 6.69 (dd, J = 1.6, 3 . 5 Hz , IH) , 7.40 (d, J = 
3.5 Hz, IH), 7.89 (d, J =1.6 Hz, IH) . 

30 APCIMS m/z: [M+H]* 433. 
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m.p. : 94-96*'C. 
[Example 577] 

N- [ 4- ( 2-Furyl ) -5- ( tetrahyclropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- (adainantan-l-ylainino)acetamide (Compound 577) 
5 In a manner similar to that In Example 533, by using 

1-adamantylamlne (136 mg, 9.00 mmol) In place of the 
solution of dlmethylamlne in THF, followed by reslurrylng 
with diethyl ether, the entitled Compound 577 (92.6 mg, 
66 %) was obtained as a pale brown solid from Compound 531 
10 (120 mg, 0.300 mmol). 

NMR (DMSO-ds, 8 ppm) : 1.50-1.80 (m, 16H) , 2 . 00-2 . 05 (m, 
3H), 3.10-3.25 (m, IH) , 3.35-3.50 (m, 2H), 3.53 (s, 2H) / 
3.87^ (ddd, J = 2.4, 4.0, 12.1 Hz, 2H) , 6-66 (dd, J = 1.6, 
3.2 Hz, IH), 7.33 (dd, J = 0.8, 3.2 Hz, IH) , 7.84 (dd, J = 
15 0.8, 1.6 Hz, IH) . 

APCIMS m/z: [M+H]* 470. 
m.p. : 168-170°C. 
[Example 578] 

N- [ 4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl)thiazbl-2- 
20 yl ] - 2 - ( 3 -hydroxy adamant an- 1 -ylamino ) acetamide ( Compound 
578) 

•In a manner similar to that in Example 533, by using 
l-amino-3-hydroxyadamantane (151 mg, 9.00 mmol) in place 
of the solution of dlmethylamlne in THF, followed by 
25 reslurrylng with diethyl ether, the entitled Compound 578 
(102 mg, 70 %) was obtained from Compound 531 (120 mg, 
0.300 mmol) . 

^H NMR (DMSO-de, 8 ppm): 1.25-1.75 (m, 16H) , 2.10-2.15 (m, 
2H), 3.05-3.20 (m, IH), 3.30-3.40 (m, 2H) , 3.51 (s, 2H) , 
30 3.84-3.90 (m, 2H) , 6.66 (dd, J = 1.9, 3.5 Hz, IH) , 7.34 
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(dd, J = 0-5, 3.5 Hz, IH) , 7.85 (dd, J = 0.5, 1.9 Hz, IH) . 
APCIMS m/z: [M+H]^ 486. 
mp. : 176-178°C. 
[Example 579] 

5 N-[4-(2- Furyl ) - 5 - { t e trahydropyran - 4 -ylcarbonyl ) thlazol - 2 - 
yl] -2- ( l-imldazolyl)acetamide (Compound 579) 

In a manner similar to that In Example 533, by using 
Imidazole (62.0 mg, 9.00 mmol) In place of the solution of 
dimethylamine in THF, followed by recrystallizing from a 
10 mixed solvent of ethanol and diethyl ether, the entitled 
Compound 579 (43.2 mg, 37 %) was obtained from Compound 
531 (120 mg, 0.300 mmol). 

^H NMR (CDCI3, 5ppm): 1.70-2.00 (m, 4H) , 3.05-3.20 (m, IH) , 
3.40-3.50 (m, 2H) , 3.90-4.10 (m, 2H) , 4.98 (s, 2H), 6.54 
15 (dd, J = 1.6, 3.2 Hz, IH) , 7.07 (s, IH) , 7.18 (s, IH) , 
7.53 (d, J = 1.6 Hz, IH), 7.65 (d, J = 3.2 Hz, IH) , 7.73 
(s, IH)." 

APCIMS m/z: [M+H]"^ 387. 
[Example 580] 

20 N- [4- (2-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl] -2- (2-methylimidazol-l-yl)acetamide (Compound 580) 

In a manner similar to that in Example 533, by using 
2-methylimidazole (74.0 mg, 9.00 mmol) in place of the 
solution of dimethylamine in THF, followed by 

25 recrystallizing from a mixed solvent of ethanol and 
diethyl ether, the entitled Compound 580 (9.1 mg, 8 %) was 
obtained from Compound 531 (120 mg, 0.300 mmol). 
^H NMR (DMSO-de, 5 ppm) : 1.70-:1.95 (m, 4H) , 2.43 (s, 3H) , 
3.10-3.20 (m, IH), 3.45 (ddd, J = 2.7, 11.3, 11.3 Hz, 2H) , 

30 4.00-4.05 (m, 2H) , 4.93 (s, 2H) , 6.53 (dd, J = 1.6, 3.2 Hz, 
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IH), 6.96 (d, J = 0.5 Hz, IH) , 7.03 (d, J = 0.5 Hz, IH), 
7.43 (d, J = 1.6 Hz, IH), 7.66 (d, J = 3.2 Hz, IH) . 
APCIMS m/z: [M+HJ* 401. 
[Example 581] 

5 Ethyl N- [ 4 - ( 2 - f uryl ) - 5 - ( tetreihydropyran- 4 - 

ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 581) 

In a manner similar to that In Example 456, by using 
ethyl chlorof ormate in place of cyclopropanecarbonyl 
chloride, the entitled Compound 581 (73.6 mg, 47 %) was 

10 obtained from Compound 454 (125 mg, 0.450 mmol) . 

^H NMR (DMSO-dfi, 6 ppm) : 1.27 (t, J = 7.0 Hz, 3H) , 1.50- 
1.76 (m, 4H), 3.05-3-18 (m, IH) , 3.22-3.40 (m, 2H), 3.82- 
3.92 (m, 2H), 4.25 (q, J = 7.0 Hz, 2H) , 6.68 (dd, J = 1.6, 
3.2 Hz, IH), 7.36 (d, J = 3.2 Hz, IH) , 7.88 (d, J = 1.6 Hz, 

15 IH), 12.39 (br s, IH) . 
APCIMS m/z: [M+H]* 351. 
m.p. : 152-153°C. 
[Example 582] 

tert-Butyi N- [4- (2-furyl) -5- (4-methyltetrahydropyran-4- 
20 ylcarbonyl) thiazol-2-yl] carbamate (Compound 582) 
Step 1 : 

Methyl tetrahydropyran-4-carboxylate (2.88 g, 20.0 
mmol) was dissolved in THF (100 mL), and a 2.0 mol/L 
solution of lithium diisopropylamide in THF (22.0 ml, 44.0 

25 mmol) was added thereto at 0°C, followed by stirring at 
room temperature for 30 minutes. Methyl iodide (4.98 ml, 
40.0 mmol) was added dropwise to the reaction mixture, 
followed by stirring for 1 hour. The reaction mixture was 
poured into water, followed by extraction with ethyl 

30 acetate. The organic layer was dried over anhydrous 
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magnesium sulfate, euid then the solvent was distilled away 
under reduced pressure, and the resulting residue was 
purified through silica gel column chromatography 
(hexane: ethyl acetate = 1:1) to afford methyl 4- 
5 methyltetrahydropyran- 4 -carboxylate (1.93 g, 61 %). 

NMR (CDCI3, 5 ppm): 1.20 (s, 3H) , 1.42-1.52 (m, 2H), 
2.01-2.08 (m, 2H), 3.40-3.49 (m, 2H) , 3.9 (s, 3H) , 3.73- 
3.81 (m, 2H) . 
Step 2: 

10 In a manner similar to that in Step 2 of Example 445, 

N-methoxy-4 ,N-dimethyltetrahydropyran-4-carboxamide ( 886 
mg, 32 %) was obtained from methyl 4- 
methyltetreOiydropyran- 4 -carboxylate (2.32 g, 14.6 mmol) 
obtained in Step 1, in place of ethyl 1,4- 

15 dioxaspiro [4,5] decane- 8 -carboxylate . 
Step 3: 

Compound h (817 mg/ 2.37 mmol) obtained in Reference 
Example 8 was dissolved in THF (17 mL) , and a 1.57 mol/L 
solution of n-butyllithium in n-hexane (3.32 mL, 5.21 

20 mmol) was added thereto in a stream of argon at -78^C, 
followed by stirring at -78°C for 15 minutes. N-methoxy- 
4 ,N-dimethyltetrahydropyran-4-carboxamide (886 mg, 4.73 
* mmol) obtained in Step 2 was added dropwise to the 
reaction mixture, followed by stirring overnight at room 

25 temperature. The reaction mixture was poured into a 
saturated aqueous solution of ammonium chloride, followed 
by extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 

30 then the solvent was distilled away under reduced pressure. 
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The resulting residue was purified through silica gel 
coluitin chromatography ( hexane : ethyl acetate = 1:1) to 
afford the entitled Compound 582 (449 mg, 48 %). 

NMR (CDCI3, 8 ppm): 1.40 (s, 3H) , 1.52 (s, 9H) , 1.60- 
5 1.68 (m, 2H), 3.55-3.71 (m, 4H) , 6.46 (dd, J = 1.8, 3.5 Hz, 
IH), 7.14 (d, J = 3.5 Hz, IH) , 7.46 (d, J= 1.8 Hz, IH) . 
[Example 583] 

2 - Amino - 4 - ( 2 - f uryl ) thlazol - 5 -yl 4 -methylt etrcihydropyran- 4 - 
yl ketone (Compound 583) 

10 Compound 582 (210 mg, 0.535 mmol) was dissolved In 

trlf luoroacetlc acid (2 mL) , followed by stirring at room 
temperature for 1 hour. The solvent was distilled away 
under reduced pressure, and a saturated aqueous solution 
of sodium hydrogencarbonate was added to the resulting 

15 residue, followed by extraction with ethyl acetate. The 
organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesiiam 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 

20 through silica gel column chromatography (ethyl acetate) 
to afford the entitled Compound 583 (156 mg, 100 %) . 
^H NMR (CDCI3, 6 ppm): 1.25 (s, 3H) , 1.48-1.54 (m, 2H) , 
1.98-2.09 (m, 2H) , 3.30-3.62 (m, 4H) , 6.54 (dd, J = 1.8, 
3.5 Hz, IH), 6.98 (dd, J = 0.8, 3.5 Hz, IH) , 7.68 (dd, J = 

25 0.8, 1.8Hz, IH) , 7.72 (br s, 2H) . 
[Example 584] 

tert -Butyl N- [ 4 - ( 2 -fury 1 ) - 5 - ( 4 -methoxytetrahydropyran- 4 - 
ylcarbonyl) thlazol -2 -yl] carbamate (Compound 584) 

In a manner similar to that In Example 185, by using 
30 4-methoxytetrahydrofuran-4-carboxyllc acid In place of 
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picolinic acid, the entitled Compound 584 (167 mg, 20 %) 
was obtained from Compound h (690 mg, 2.00 mmol) obtained 
in Reference Example 8 • 

NMR (CDCI3, 6 ppm) : 1.52 (s, 9H) , 1.93-2.11 (m, 4H), 
5 3.23 (s, 3H), 3.76-3.79 (m, 4H) , 6.53 (dd, J = 1.8, 3.3 Hz, 
IH), 7.55 (d, J = 1.8 Hz, IH) , 7.80 (d, J = 3.3 Hz, IH) . 
[Example 585 ] 

2 -Amino- 4 - ( 2 - f uryl ) thiazol- 5 -yl 4 -methoxy tetrahydropyran- 
4-yl ketone (Compound 585) 

10 In a manner similar to that in Example 583, the 

entitled Compound 585 (124 mg, 98 %) was obtained from 
Compound 584 (167 mg, 0.409 mmol) in place of Compound 582. 
^H NMR (CDCI3, 8 ppm): 1.85-2.09 (m, 4H) , 3.22 (s, 3H) , 
3.73-3.78 (m, 4H) , 5.64 (br s, 2H), 6.52 (dd, J = 1.8, 3.6 

15 Hz, IH), 7.54 (dd, J = 0.8, 1.8 Hz, IH), 7.91 (dd, J = 0.8, 
3.6 Hz, IH) . 
[Example 586] 

tert-Butyl N-{ 4- ( 2-f uryl) -5- [ 1-hydroxy-l- 

( tetrahydrothiopyran- 4 - yl ) methyl ] thiazol - 2 -yl } carbamate 

20 (Compound 586) 

In a manner similar to that in Example 92, by using 
tetrahydrothiopyran- 4 -carbaldehyde in place of DMF, the 
entitled Compound 586 (2.17 g, 65 %) was obtained from 
Compound h (2.92 g, 8.45 mmol) obtained in Reference 

25 Example 8. 

^H NMR (CDCI3, 6 ppm) : 1.46 (s, 9H) , 1.66-1.86 (m, 4H) , 
2.50-2.67 (m, 5H) , 5 . 26-5 . 29 (m, IH) , 6-45 (dd, J = 1.8, 
3.3 Hz, IH), 6.66 (dd, J = 0.8, 3.3 Hz, IH) , 7.43 (dd, J = 
0.8, 1.8 Hz, IH) . 
30 [Example 587] 
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tert -Butyl N- [ 4 - ( 2 -fury 1 ) - 5 - ( tetrahydrothiopyran- 4 - 

ylcarbonyl ) thiazol- 2 -yl ] carbamate ( Compound 587 ) 

In a manner similar to that in Excunple 297, the 
entitled Compound 587 (444 mg, 66 %) was obtained from 
5 Compound 586 (680 mg, 1.71 mmol) in place of Compound 296. 

NMR (CDCI3, 8 ppm) : 1.42 (s, 9H) , 1.95-2.26 (m, 4H) , 
2.69-2.94 (m, 5H), 6.55 (dd, J = 1.8, 3.5 Hz, IH) , 7.52 (d, 
1.8 Hz, IH), 7.77 (d, J = 3,5 Hz, IH) . 
[Example 588] 

10 2 -Amino - 4 - ( 2 - f uryl ) thiazol- 5 -yl tetrahydrothiopyran- 4 -yl 

ketone (Compound 588) 

In a manner similar to that in Example 583, the 

entitled Compound 588 (241 mg, 62 %) was obtained from 

Compound 587 (497 mg, 1.26 mmol) in place of Compound 582. 
15 ^H NMR (CDCI3, 8 ppm): 1.84-1.93 (m, 2H) , 2.13-2.20 (m, 2H) , 

2.65-2.83 (m, 5H) , 6.56 (dd, J = 1.7, 3.3 Hz, IH), 7.52 (d, 

J = 3.3 Hz, IH), 7.56 (d, J = 1.7 Hz, IH) . 

[Example 589] 

N- [4- (2-Furyl) -5- ( tetrahydrothiopyran-4- 
2 0 ylcarbonyl ) thiazol - 2 -yl ] pyridine - 4 - Ccurboxamide ( Compound 
589) 

Compound 588 (120 mg, 0.408 mmol) was dissolved in 
DMF (2 mL), and isonicotinic acid (150 mg, 1.22 mmol), EDC 
hydrochloride (234 mg , 1.22 mmol ) and 1 - 

25 hydroxybenzotriazole monohydrate (187 mg, 1.22 mmol) were 
added thereto, followed by stirring at 60**C for 3 hours. 
The reaction mixture was poured into water, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 

30 chloride and dried over anhydrous magnesium sulfate, and 
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then the solvent was distilled away under reduced pressure. 
The resulting residue was recrystalllzed from 2-propanol 
to afford the entitled Compound 589 (106 mg, 65 %). 

NMR (CDCI3, 6ppm): 1.88-2.05 (m> 2H) , 2.22-2.29 (m, 2H) , 
5 2.68-2.84 (m, . 4H) , 2.94-3.03 (m, ,1H) , 6.51 (dd, J = 1.8, 
3.6 Hz, IH), 7.48 (dd, J = 0.7, 3.6 Hz, IH) , 7.71-7.48 (m, 
3H), 8.85 (d, J = 6. 3 Hz, 2H) , 10.6 (br s, IH) . 
APCIMS m/z: [M+H]" 398. 
m.p.: 203-210°C. 
10 [Example 590] 

N- [ 4- ( 2-Furyl) -5- ( tetrahydrothiopyran-4- 

ylcarbonyl ) thiazol- 2 -yl ] - 2 -methylpyridine - 5 -Ccurboxamlde 

(Compound 590) 

In a manner similar to that in Example 228, the 
15 entitled Compound 590 (40.0 mg, 28 %) was obtained from 

Compound 588 (100 mg, 0.340 mmol) in place of Compound 186. 
NMR (DMSO-dfi, 6 ppm) : 1.65-1.69 (m, 2H) , 2.13-2.17 (m, 

2H), 2.65-2.73 (m, 4H) , 2.73 (s, 3H) , 3.04-3.20 (m, IH) , 

6.71 (dd, J = 1.7, 3.5 Hz, IH) , 7.43 (d, J = 3.5 Hz, IH) , 
20 7.92 (d, J = 1.7 Hz, IH), 9.29 (s, 2H) . 

APCIMS m/z: [M+H]* 415. 

m.p.: 238-240''C. 

[Example 591] 

t ert - Butyl N- [ 4 - ( 2 - f uryl ) - 5 - ( 1 - oxot etrahydrothiopyran- 4 - 
25 ylcarbonyl) thiazol- 2 -yl] carbamate (Compound 59 i) 

Compound 587 (500 mg, 1.27 mmol) was dissolved in 
chloroform (13 mL) , and m-chloroperbenzoic acid (219 mg, 
1.27 mmol) was added thereto , followed by stirring at room 
temperature for 3 hours. The reaction mixture was poured 
30 into water, followed by extraction with chloroform. The 
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organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 
sulfate, cind then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 
5 through silica gel column chromatography (ethyl acetate) 
to afford the entitled Compound 591 (359 mg, 69 %)• 

NMR (CDCI3, 8 ppm): 1.51 (s, 9H) , 1.93-2.09 (m, 2H) , 
2.41-2.76 (m, 4H) , 3.08-3-30 (m, 3H) , 6.56 (dd, J = 1.8, 
3.3 Hz, IH), 7.56 (d, J = 1.8 Hz, IH) , 7.60 (d, J = 3.3 Hz, 
10 IH) . 

[Example 592] 

2-Amino-4- ( 2-f uryl) thiazol-.5-yl 1-oxotetrahydrothiopyran- 
4-yl ketone (Compound 592) 

In a manner similar to that in Example 583, the 

15 entitled Compound 592 (234 mg, 86 %) was obtained from 
Compound 591 (359 mg, 0.874 mmol)' in place of Compound 582, 
^H NMR (DMSO-de, 8 ppm): 1.62-1.75 (m, 2H) , 2:01-2.26 (m, 
2H), 2.51-2.68 (m, 2H) , 2.85-3.24 (m, 3H), 6.64-6.67 (m, 
IH), 7.26-7.32 (m, IH) , 7 . 84-7 . 89 (m, IH) , 8.02-8.04 (m, 

20 2H) . 

[Example 593] 

tert- Butyl N- [ 4- ( 2-f uryl ) -5- ( 1 , 1-dioxotetrahydrothiopyran- 
4 -ylcarbonyl )thiazol- 2 -yl] carbamate (Compound 593) 

In a manner similar to that in Example 591, by using 
25 m-chlproperbenzoic acid (870 mg, 5.04 mmol), the entitled 
Compound 593 (242 mg, 22 %) was obtained from Compound 587 
(995 mg, 2.52 mmol). 

^H NMR (CDCI3, 8 ppm): 1.51 (s, 9H) , 2.29-2.48 (m, 4H) , 
2.96-3.01 (m, 2H), 3.15-3.28 (m, 3H) , 6.56 (dd, J = 1.7, 
30 3.5 Hz, IH), 7.55 (d, J = 1.7 Hz, IH) , 7.63 (d, J = 3.5 Hz, 
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IH) . 

[Example 594] 

2 -Amino - 4 - ( 2 - f uryl ) thiaz ol - 5 -yl 1.1- 
dioxotetraliydrothiopyran-4-yl ketone (Compound 594) 
5 In a manner similar to that In Example 583, the 

entitled Compound 594 (167 mg, 90 %) was obtained from 
Compound 593 (242 mg, 0.567 mmol) In place of Compound 582. 

NMR (DMSO-dfi, 8 ppm) : 1.96-2.15 (m, 4H) , 3.05-3.20 (m, 
5H) , 6.66 (dd, J = 1.8, 3.5 Hz, IH) , 7.33 (d, J = 3-5 Hz, 
10 IH) , 7.88 (d, J = 1.8 Hz, IH) . 
[Example 595] 

tert -Butyl N- [ 4 - ( 2 - f uryl ) - 5 - ( 1 -hydroxy- 2 - 

phenylethyl) thiazol- 2 -yl] carbamate (Compound 595) 

In a manner similar to that In Example 99, by using 
15 a 1 . 03 mol/L solution of benzylmagneslum chloride In THF 
(2.60 mL , 2.68 mmol ) in place of phenylmagnesium bromide , 
the entitled Compound 595 (255 mg, 100 %) was obtained 
from Compound 92 (194 mg, 0.660 mmol) in place of Compound 
98. 

20 ^H NMR (CDCI3, 8 ppm): 1.47 (s, ?H) , 2.44-2.46 (m, IH) , 
2.92 (s, IH), 6.46 (dd, J = 1.8, 3.3 Hz, IH) , 6.60 (d, J = 
3.3 Hz, IH), 7.01-7.40 (m, 7H), 8.95 (br s, IH) . 
ESIMS m/z: [M+H]* 387. 
[Example 596] 

25 tert-Butyl N- [4- ( 2-f uryl) -5-phenylacetylthiazol-2- 

yl] carbamate (Compound 596) 

In a manner similar to that in Example 297, the 
entitled Compound 596 (130 mg, 51 %) was obtained from 
Compound 595 (255 mg, 0.66 mmol) in place of Compound 296. 

30 ^H NMR (CDCI3, 8 ppm) : 1.54 (s, 9H) , 4.13 (s, 2H) , 6.53 (dd. 
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J = 1,8, 3,3 Hz, IH), 7.20-7.40 (m, 5H) , 7.56 (d> J = 1.8 
Hz, IH), 7.79 (d, J = 3.3 Hz, IH), 8.60 (brs, IH) . 
ESIMS m/z: [M+H]'' 385. 
[Example 597] 

5 2-Amino-4- {2-furyl)thiazol.-5-yl benzyl ketone (Compound 
597) 

In a manner similar to that In Example 583, the 
entitled Compound 597 (91.2 mg, 97 %) was obtained from 
Compound 596 (126 mg, 0.330 mmol) in place of Compound 582. 
10 ^H NMR (CDCI3, 8 ppm): 4.01 (s, 2H) , 5.68 (br s, 2H) , 6.53 
(dd, J = 1.7 Hz, 3.6 Hz, IH) , 7 . 18-7 . 35 (m, 5H) , 7.55 (dd, 
J = 0.7, 1.8 Hz, IH), 7.68 (dd, J = 0.7 Hz, 3.6 Hz, IH) . 
ESIMS m/z: [M+H]* 285. 
[Example 598] 

15 tert-Butyl N- [ 4- ( 2-f uryl ) -5- [ l-hydroxy-2- ( 2- 

methoxyphenyl ) ethyl ] thiazol- 2 -yl ] carbamate ( Compound 598 ) 

In a manner similar to that in Example 99, by using 
a 0.25 mol/L solution of ( 2-methoxy )ben2ylmagnesium 
chloride in THF (25.0 mL, 6.25 mmol) in place of 

20 phenylmagnesiiim bromide , the entitled Compound 598 (716 mg, 
100 %.) was obtained from Compound 92 (506 mg, 1.72 mmol) 
in place of Compound 98 . 

^H NMR (CDCI3, 6 ppm): 1.50 (s, 9H) , 3-75 (s, 3H) , 4.69 (s, 
2H), 5.65 (brs, IH) , 6.46 (dd, J = 1.8, 3.5 Hz, IH) , 6.70 
25 (dd, J = 0.7 Hz, 1.8 Hz, IH) , 6.75-7.00 (m, 2H) , 7 . 10-7 . 35 
(m, 2H), 7.46 (dd, J = 0.7 Hz, 3.5 Hz, IH), 8.45 (br s, 
IH). 

ESIMS m/z: [M+H]* 417. 
[Example 599] 

30 tert-Butyl N- [ 4- ( 2-f uryl) -5- [ 2- ( 2- 
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methoxyphenyl ) acetyl ] thlazol- 2 -yl ] carbamate ( Compound 599 ) 
In a manner similar to that In Example 297, the 
entitled Compound 599 (218 mg, 31 %) was obtained from 
Compound 598 (716 mg, 1.72 mmol) in place of Compound 296. 
5 NMR (CDCI3, 6 ppm): 1.54 (s, 9H) , 3.77 (s, 3H) , 4.13 (s, 

2H), 6.50 (dd, J = 1.8, 3.7 Hz, IH) , 6.88 (dd, J = 1.1 Hz, 
8.4 Hz, IH), 6.93 (ddd, J = 1.1 Hz, 7.3 Hz, 7.4 Hz, IH) , 
7.15 (dd, J = 1.6 Hz, 7.3 Hz, IH), 7.25 (ddd, J = 1.6 Hz, 
7.4 Hz, 7.5 Hz, IH) , 7.54 (dd, J = 0.7 Hz, 1.8 Hz, IH) , 
10- 7.79 (dd, J = 0.7 Hz, 3.7 Hz, IH) , 8.58 (brs, IH) . 
ESIMS m/z: [M+H]'' 415. 
[Example 600] 

2-Amino-4- ( 2-f uryl) thiazol-5-yl 2-methoxybenzyl ketone 
(Compound 600) 

15 In a manner similar to that in Example 583, the 

entitled Compound 600 (162 mg, 98 %) was obtained from 
Compound 599 (218 mg, 0.527 mmol) in place of Compound 582. 
^H NMR (CDCI3, 8 ppm): 3.77 (s, 3H), 4.01 (s, 2H) , 5.51 
(brs, 2H), 6.49 (dd, J = 1.8, 3.5 Hz, IH) , , 6 . 82-6 . 95 (m, 

20 2H), 7.10.-7.29 (m, 2H) , 7.59 (dd, J 0.7, 1.8 Hz, IH) , 
7.75 (dd, J = 0.7, 3.5 Hz, IH) . 
ESIMS m/z: [M+H]* 315. . 
[Example 601] 

N- [ 4 - ( 5 -Methylf uran- 2 -yl ) - 5 - ( 4 -pyridyl ) thiazol- 2 - 
25 yl] pyridine- 4 -carboxamide (Compound 601) 

In a manner similar to that in Example 1, by using 

Compound aa (46.1 mg, 0.179 mmol) obtained in Reference 

Example 27 in place of Compound a, the entitled Compound 

601 (31.1 mg, 48 %) was obtained. 
30 NMR (DMSO-d6, 8 Ppm) : 2.23 (s, 3H) , 6.21 (s, IH) , 6.58 
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(s, IH), 7.51 (d, J = 6.0 Hz, 2H) , 8.03 (d, J = 6.0 Hz, 
2H), 8.64 (d, J = 6.0 Hz, 2H) , 8.84 (d, J = 6.0 Hz, 2H) . 
ESIMS m/z: [M+H]"^ 363. 
m.p.: 274-276''C. 
5 [Example 602] 

N- [ 4 - ( 3 -Methylf uran- 2 -yl ) - 5 - ( 4 -pyrldyl ) thlazol- 2 - 
yl] pyridine- 4 -carboxam±de (Compound 602) 

In a manner similar to that in Example 1, by using 
Compound ab (106 mg, 0.413 mmol) obtained in Reference 
10 Example 28 in place of Compound a, the entitled Compound 

602 (61.1 mg, 41 %) was obtained. 

^H NMR (DMSO-d6, 6 ppm) : 1.99 (s, 3H) , 6.50 (s, IH) , 7.27 
(dd, J = 1.6, 6.1 Hz, 2H), 7.63 (s, IH) , 8.02 (dd, J = 1.6, 
6.1 Hz, 2H), 8.57 (dd, J = 1.6, 6.1 Hz, 2H) , 8.84 (dd, J = 
15 1-6, 6.1 Hz, 2H) . 

ESIMS m/z: [M+H]* 363. 
m.p. : 254-257°C. 
[Example 603] 

N- [ 4 - ( 3 -Phenylf uran- 2 -yl ) - 5 - ( 4 -pyridyl ) thiazol- 2 - 
20 yl ] pyridine - 4 - carboxamide ( Compound 603 ) 

In a manner similar to that in Example 1, by using 
Compound ac (22.5 mg, 0.070 mmol) obtained in Reference 
Example 29 in place of . Compound a, the entitled Compound 

603 (14.5 mg, 49 %) was obtained. 
25 ^H NMR (CD3OD, 6 ppm): 6.70 (d, J = 1 . 5 Hz , IH) , 7.07-7.14 

(m, 5H), 7.29 (d, J = 5.8 Hz, 2H) , 7.61 (d, J = 1.5 Hz, 
IH), 7.89 (d, J = 5.8 Hz, 2H), 8.32-8.35 (m, 2H), 8.65- 
8.72 (m, 2H) . 
ESIMS m/z: [M+H]* 425. 
30 m.p.: 190-192°C. 
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[Example 604} 

N- { 5 - ( 4 -Pyridyl ) - 4 - [ 3 - ( 4 -pyridyl ) f uran- 2 -yl ] thiazol- 2 - 
yl}pyrld±ne-4-carboxam±de (Compound 604) 

In a manner similar to that In Example 1, by using 
5 Compound ad (35.2 mg, 0.110 mmol) obtained in Reference 
Example 30 in place of Compound a, the entitled Compound 

604 (9.90 mg, 21 %) was obtained. 

NMR (CD3OD, 6 ppm): 6.92 (d, J = 2.0 Hz, IH) , 7.17 (dd, 
J = 1.3/4.8 Hz, 2H), 7.33 (d, J = 4.8 Hz, 2H) , 7.72 (d, J 
10 = 2.0 Hz, IH), 7.98 (dd, J = 1.3, 4.8 Hz, 2H) , 8.34-8.37 
(m, 4H), 8.78 (d, J = 4.8 Hz, 2H) . 
ESIMS m/z: [M+H]* 426- 
[ Example 605] 

N- [ 4 - ( 3 -Furyl ) - 5 - ( 4 -pyridyl ) thiazol - 2 -yl ] pyridine- 4 - 
15 carboxamide (Compound 605) 

In a manner similar to that in Example 1, by using 
Compound ae (109 mg, 0.450 mmol) obtained in Reference 
Example 31 in place of Compound a, the entitled Compound 

605 (155 mg, 99 %) was obtained. 

20 ^H NMR (DMSO-de, 6 ppm) : 6.43 (dd, J = 0.8, 2.0 Hz, IH) , 
7.48 (dd, J = 1.6, 4.5 Hz, 2H) , 7.72 (dd, J =1.5, 2.0 Hz, 
IH), 7.88 (dd, J = 0.8, 1.5 Hz, IH) , 8.02 (dd, J = 1.6, 
4.4 Hz, 2H), 8.63 (dd, J = 1.6, 4 . 5 Hz , 2H) , 8.83 (dd, J = 
1.6, 4.4 Hz, 2H), 13.31 (br s, IH) . 

25 ESIMS m/z: [M+H]* 349. 

m.p. : 251-254*'C. 
[Example 606] 

tert-Butyl N- [4- (3-furyl) -5- (pyridin-2-yicarbonyl) thiazol- 
2-yl]ccLrbamate (Compound 606) 
30 In a manner similar to that in Example 185, by using 
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Compound af (508 mg, 1,47 mmol) obtained In Reference 
Example 32 In place of Compound h, the entitled Compound 
606 (310 mg, 57 %) was obtained. 
[Example 607] 

5 2-Amino-4- (3-furyl) thiazol-5-yl 2-pyridyl ketone (Compound 
607) 

In a manner similar to that In Example 186, by using 
Compound 606 (331 mg, 0.892^mmol) In place of Compound 185, 
the entitled Compound 607 (199 mg, 88 %) was obtained. 
10 NMR (CDCI3, 6 ppm) : 5.66 (br s, 2H) , 7.07 (dd, J = 0.6, 

1.8 Hz, IH) , 7.44-7.46 (m, IH) , 7.45-7.51 (m, IH) , 7.85- 
7.91 (m, IH), 8.16-8.22 (m, IH) , 8.64-8.67 (m, IH) , 8.72- 
8.73 (m, IH) . 
[Excimple 608] 

15 N-[4-(3 - FxiJryl ) - 5 - ( pyrldln - 2 -ylcarbonyl ) thlazol - 2 - 
yl] pyridine- 4 -carboxamlde (Compound 608) 

In a manner similar to that in Example 1, by using 
Compound 607 (87.4 mg, 0.322 mmol) in place of Compound a, 
the entitled Compound 608 (96.8 mg, 80 %) was obtained. 
20 ^H NMR (DMSO-d6, 8 ppm): 7.07-7.08 (m, Itt) , 7.70-7.76 (m, 
IH), 7.78-7.79 (m, IH) , 8.05 (d, J = 5.9 Hz, 2H) , 8.07- 
.8.17 (m, 2H), 8.66-8.70 (m, IH) , 8.82-8.86 (m, 3H) , 13.4 
(br s, IH) . 

ESIMS m/z: [M+H]* 377. 
25 m.p. : 264-266''C. 
[Example 609] 

tert -Butyl N- [ 4- ( 3-fury.l) -5- ( tetrahydropyran-4r 

ylcarbonyl) thlazol -2 -yl] carbamate (Compound 609) 

In a manner similar to that in Example 185, by using 
30 tetrahydropyran-4-Ccirboxyllc acid in place of picolinic 
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acid, the entitled Compound 609 (2.66 g, 66 %) was 
obtained from Compound af (3 .68 g, 10.7 mmol) obtained in 
Reference Example ,32 in place of Compound h. 

NMR (CDCI3, 8 ppm) : 1.49 (s, 9H) , 1.76-1.97 (m, 4H) , 
5 3.09 (tt, J = 4.0, 11.0 Hz, IH) , 3.49 (ddd, J = 2.6, 11.4, 
11.4 Hz, 2H), 4.06 (ddd, J = 2.6, 4.0, 11.4 Hz, 2H) , 7.01 
(dd, J = 0.7, 1.8 Hz, IH), 7.44 (dd, J = 1.5, 1.8 Hz, IH) , 
8.69 (dd, J = 0.7, 1-5 Hz, IH) , 9.24 (br s, IH) . 
APCIMS m/z: [M+H]"" 379. 

10 [Example 610] 

2 - Amino - 4 - ( 3 - f uryl ) tliiazol- 5 - yl tetrahydropyran - 4 -yl 

ketone (Compound 610) 

In a manner similar to that in Example 186, by using 
Compound 609 (1.92 g, 5.07 mmol) in place of Compound 185, 

15 the entitled Compound 610 (1.41 g, 99 %) was obtained. 

NMR (CDCI3, 8 ppm): 1.69-1.95 (m, 4H) , 2.88 (tt, J = 3.9, 
11.0 Hz, IH), 3.41 (ddd, J = 2.4, 11.6, 11.6 Hz, 2H) , 4.02 
(ddd, J = 2.4, 4.2, 11.6 Hz, 2H), 5.34 (br s, 2H) , 6.95 
(dd, J = 0.7, 1.8 Hz, IH), 7.45 (dd, J =1.6, 1.8 Hz, IH) , 

20 8.52 (dd, J = 0.7, 1.6 Hz, IH) . 
APCIMS m/z: [M+H]* 279. 
[Example 611] 

N- [4 - (3-Furyl) -5 - ( tetrahydropyran- 4 -ylcarbonyl) thiazol- 2- 
yljcyclopropanecarboxamide (Compound 611) 

25 In a manner similar to that in Example 187, by using 

cyclopropanecarboxylic acid in place of isonicotinic acid, 
followed by recrystallizing from a mixed solvent of 
ethanol and water, the entitled Compound 611 (98.6 mg, 
66 %) was obtained as a white solid from Compound 610 (150 

30 mg, 0.435 mmol) in place of Compound 186. . 
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NMR (CDCI3, 8 ppm) : 0.90-1.00 (m, 2H) , 1.14-1.22 (m, 2H) , 
1.42-1.52 (m, IH), 1.76-1.98 (m. 4H) , 3.08 (tt. J = 4.4, 
10.6 Hz, IH), 3.48 (ddd. J = 2.6, 11,4, 11.4 Hz, 2H) , 4.04 
(ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 7.02 (dd, J = 0.7, 1.8 
5 Hz, IH), 7.47 (dd. J = 1.5, 1.8 Hz, IH) , 8.66 (dd, J = 0.7, 
1.5 Hz, IH), 10.11 (br s, IH) . 
APCIMS m/z: [M+H]* 347. 
m.p.: 231-232''C. 
[Example 612] 
10 2-Chloro-N- [ 4- ( 3-furyl) -5- ( tetraliydropyran-4- 

ylcarbonyl ) thlazol- 2 -yl ] pyridine- 5 -carboxamlde ( Compound 
612) 

In a manner simlleir to that In Example 188, by using 
6-chloronlcotlnoyl chloride In place- of acetyl chloride, 
15 followed by reslurrylng with ethanol, the entitled 
Compound 612 (110 mg, 73 %) was obtained as a white solid 
from Compound 610 (100 mg, 0.359 mmol) in place of 
Compound 186. 

^H NMR (CDCI3, 8 ppm): 1.74-2.00 (m, 4H) , 3.13 (tt, J = 4.2, 
20 10.6 Hz, IH), 3.50 (ddd, J = 2.8, 11.4, 11.4 Hz, 2H) . 4.04 
(ddd, J = 2.8, 4.3, 11.4 Hz, 2H) , 6.97 (dd, J = 0.8, 1.8 
Hz, IH), 7.43 (dd, J = 1.6, 1.8 Hz, IH) , 7.51 (dd, J = 0.7, 
8.4 Hz, IH) , 8.21 (dd, J = 2.5, 8.4 Hz, IH) , 8.57 (dd, J = 
0.8, 1.6 Hz, IH), 8.95 (dd, J = 0.7, 2.5 Hz, IH) . 
25 APCIMS m/z: ["CIM-H]" 416, ["CIM-H]' 418. 
m.p.: 237-239°C. 
[Example 613] 

N- [ 4- (3-Furyl) -5- ( tetreUiydropyran-4-ylcarbonyl) thlazol- 2- 
yl] -5-methylpyridlne-3-carboxamlde (Compound 613) 
30 In a manner similar to that in Example 187, by using 
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5- methylnicotinic acid in place of isonlcotinlc acid, 
followed by recrystallizing from a mixed solvent of 
ethanol and water, the entitled Compound 613 (46.5 mg, 
53 %) was obtained as a white solid from Compound 610 

5 (59.8 mg, 0.2.15 mmol) in place of Compound 186. 

NMR (CDCI3, 8 ppm) : 1.79-2.01 (m, 4H) , 2.48 (s, 3H) , 
3.15 (tt, J = 4.0, 10.6 Hz, IH)-, 3.52 (ddd, J = 2.7, 11.4, 
11-4 Hz, 2H), 4.06 (ddd, J = 2.7, 4.0, 11.4 Hz, 2H), 7.01 
(dd, J = 0.7, 1.8 Hz, IH), 7.46 (dd, J = 1 . 6 , 1 . 8 Hz , IH) , 
10 8.06-8.10 (m, IH) , 8.66 (dd, J = 0.7, 1.6 Hz, IH) , 8.71 (d, 
J = 2.2 Hz, IH), 9.01 (d, J = 2.2 Hz, IH) . 
APCIMS m/z: [M+H]* 398. 

m.p.: 244-246**C. 
[Excunple 614] 

15 N- [4- (3-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl ] - 2 -me thylpyr idine - 5 - carboxamide ( Compound 614) 

In a manner similar to that in Example 187, by using 

6- methylnicotinic acid (290 mg; 2.11 mmol) in place of 
isonlcotinlc acid, the entitled Compound 614 (120 mg, 

20 87 %) was obtained from Compound 610 (96.0 mg, 0.345 mmol) 
in place of Compound 186. 

^H NMR (DMSO-dfi, 8 ppm): 1.56-1.78 (m, 4H) , 2.58 (s, 3H) , 

3.16-3.24 (m, IH) , 3.36-3.44 (m, 2H) , 3.88-3.92 (m, 2H) , 

7.05 (dd, J = 0.8, 1.5 Hz, IH) , 7.47 (d, J =8.3 Hz, IH) , 
25 7.80 (dd, J = 1.0, 1.5 Hz, IH) , 8.35 (dd, J = 2.4, 8.3 Hz, 

IH), 8.62 (dd, J = 0.8, 1.0 Hz, IH) , 9.14 (d, J = 2.4 Hz, 

IH), 13.30 (br s, IH) . 

ESIMS m/z: [M+H]* 398. 

m.p.: 217-219°C. 
30 [Example 615] 
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N- [4-(3-Furyl) -5 - ( tetraliydropyran-4-ylcarbonyl) thlazol-a- 
yl ] - 2 -metliylpyrldlne - 4 -carboxamide ( Compound 615 ) 

Compound 610 (100 mg, 0.359 mmol) was dissolved in 
DMF (3 mL) , and 2-mettiylisonicotinic acid tiydroctiloride 
5 (249 mg, 1.44 mmol), EDC hydrochloride (558 mg, 2.91 mmol), 
l-hydroxybenz6triazole monohydrate (463 mg, 3.02 mmol) and 
triethylamine (0.400 mL, 2.87 mmol) were added thereto , 
followed by stirring overnight at SO^'C. The reaction 
mixture was poured into aqueous sodium hydrogencarbonate 

10 solution, followed by extraction with ethyl acetate. The 
organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 

15 through silica gel column chromatography (hexane: ethyl 
acetate = 3:1), followed by recrystallizing from a mixed 
solvent of ethanol and water to afford the entitled 
Compound .6115 (73.1 mg, 51 %) as a white solid. 

NMR (CDCI3, 6 ppm) : 1.76-2.01 (m, 4H) , 2.71 (s, 3H) , 

20 3.15 (tt, J = 4.0, 10.6 Hz, IH) , 3.52 (ddd, J = 2.8, 11.4, 
11.4 Hz, 2H), 4.02-4.12 (m, 2H) , 7.02 (aa/ J =0.7, 1.8 Hz, 
IH), 7.48 (dd, J = 1.6, 1.8 Hz, IH) , 7.57-7.63 (m, IH) , 
7.67 (m, IH), 8.67, (dd, J =0.7, 1.6 Hz, IH), 8.78 (d, J 
= 5.1 Hz, IH), 9.74 (br s, IH) . 

25 APCIMS m/z: [M-H]' 396. 
m.p.: 202-204**C. 
[Excimple 616] 

2 -Chloro -N- [ 4 - ( 3 - f uiyl ) - 5 - ( t et rahydropyran - 4 - 
ylcarbonyl ) thiazol - 2 -yl ] pyridine - 4 - carboxamide ( Compound 
30 616) 
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Compound 610 (100 mg, 0.359 iranol) was dissolved In 
pyridine (3 itiL), and 6-chloroisonicotinoyl chloride (560 
mg, 3.18 mmol) and DMAP (4.40 mg, 0.0360 mmol) were added 
thereto, followed by stirring at SO'^C for 3 hours. The 
5 reaction mixture was concentrated under reduced pressure, 
and the resulting residue was poured Into a saturated 
aqueous solution of sodium hydrogencarbonate, and the 
precipitated solid was collected by filtration. The 
resulting solid was purified through silica gel column 
10 chromatography (hexane : ethyl acetate = 3:1), followed by 
recrystalllzlng from a mixed solvent of ethanol and water 
to afford the entitled Compound 616 (54.5 mg, 36 %) as a 
white solid. 

NMR (CDCI3, 6 ppm) : 1.79-2.01 (m, 4H) , 3.14 (tt, J = 4.0, 
15 10.8 Hz, IH), 3.53 (ddd, J = 2.5, 11.6, 11.6 Hz, 2H) , 4.07 
(ddd, J = 2.5, 4.0, 11.6 Hz, 2H) , 6.99 (dd, J = 0.7, 1.8 
Hz, IH), 7.47 (dd, J = 1.6, 1.8 Hz, IH), 7.70 (dd, J = 1.6, 
5.1 Hz, IH), 7.82 (dd, J = 0.7, 1.6 Hz, IH), 8.65 (dd, J = 
0.6, 1.6 Hz, IH), 8.67 (dd, j'= 0.6, 5.1 Hz, IH), 9.73 (br 
20 s, IH) . 

APCIMS m/z: ["CIM-H]* 416, [^^ClM-H]" 418. 
m.p. : 202-204'*C. 
[Example 617] 

N- [ 4- ( 3-Furyl) -5- ( tetrahydropyran-4-ylcarbonyl) thiazol-2-. 
25 yl ] - 2 -methylpyr Idine - 5 - caxboxamlde ( Compound 617) 

In a manner similar to that In Example 228, the 

entitled Compound* 617 (42.6 mg, 29 %) was obtained from 

Compound 610 (104 mg, 0.372 mmol) In place of Compound 186. 

^H NMR (CDCI3, 6 ppm): 1.80-2.00 (m, 4H) , 2.86 (s, 3H) , 
30 3.14 (tt, J = 4.4, 10.5 Hz, IH) , 3.52 (ddd, J = 2.8, 11.4, 
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11.4 Hz, 2H), 4.02-4.12 (m, 2H) , 6.92 (dd, J = 0.7, 1.8 Hz, 
IH), 7.41 (dd, J = 1.5, 1.8 Hz, IH) , 8.56 (dd, J = 0.7, 
1.5 Hz, IH), 9.15 (s, 2H), 10.39 (br s, IH) . 

ESIMS m/z: [M+H]* 399. 
5 m.p. : 225-227**C. 
[Example 618] 

N- [ 4 - { 3 -Furyl ) - 5 - ( tetrahydropyran- 4 -ylcarbonyl ) ttiiazol- 2 - 
yl] -2- ( 3-pyridyl)acetam±de (Compound 618) 

Compound 610 (102 mg, 0.366 mmol) was dissolved in 
10 DMF (3 mL), and 3-pyridylacetic acid hydrochloride (635 mg, 

3.66 mmol), EDC hydrochloride (702 mg, 3.66 inmol) , 1- 
hydroxybenzotriazole monohydrate (561 mg, 3.66 mmol) and 
triethylamine (0.510 mL, 3.66 mmol) were added thereto, 
followed by stirring at 80^C for 10 hours. The reaction 

15 mixture was poured into a saturated aqueous solution of 
sodium hydrogencarbonate , and the precipitated solid was 
collected by filtration- The resulting solid was purified 
through silica gel column chromatography (hexane : ethyl 
acetate = 2:1), followed by recrystallizing from a mixed 

20 solvent of ethanol and water to afford the entitled 
Compound 618 (74.6 mg, 52 %) as a white solid. 

^H NMR (CDCI3, & ppm) : 1.75-1.94 (m, 4H) , 3.08 (tt, J = 4.4, 

10.5 Hz, IH), 3.48 (ddd, J = 2.5, 11.4, 11.4 Hz, 2H) , 3.82 
(s, 2H), 4.04 (ddd, J = 2.5, 4.1, 11.4 Hz, 2H) , 6.92 (dd, 

25 J = 0.8, 1.8 Hz, IH), 7.36 (ddd, J = 0.7, 4.8, 7.7 Hz, IH) , 

7.47 (dd, J = 1.6, 1.8 Hz, IH) , 7.67-7.73 (m, IH), 8.55- 

8.67 (m, 3H), 9.41 (br s, IH) . 
APCIMS m/z: [M+H]* 398. 

m.p.: 195-197°C. 
30 [Example 619] 
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N- [ 4 - ( 3 - Fury 1 ) - 5 - ( tetrahydropyran - 4 -ylcarbonyl ) thlazol -2- 

yl] -3-methoxybenzam±de (Compound 619) 

In a manner similar to that in Example 188, by using 

3 r me thoxy benzoyl chloride in place of acetyl chloride, 
5 followed by recrystallizing from a mixed solvent of 

ethanol and water, the entitled Compound 619 (90.0 mg, 

61 %) was obtained as a white solid from Compound 610 (100 

mg, 0.359 mmol) in place of Compound 186. 

NMR (CDCI3, 6 ppm) : 1.79-2.01 (m, 4H) , 3.15 (tt, J = 4.6, 
10 10.7 Hz, IH), 3.52 (ddd, J = 2.6, 11.6, 11.6 Hz, 2H) , 3.90 

(s, 3H), 4.06 (ddd, J = 2.6, 3.9i 11.6 Hz, 2H) , 7.04 (dd, 

J = 0.7, 1.8 Hz, IH), 7.20 (ddd, J = 2.6, 2.6, 6 . 6 Hz , IH) , 

7.46-7.54 (m, 4H) , 8.68 (dd, J = 0.7, 1.5 Hz, IH) , 9.52 

(br s, IH) . 
15 APCIMS m/z: [M+H]* 413. 

m.p. : .194-196^C. 

[Excimple 620] 

4-Fluoro-N- [4- (3-furyl) -5- ( tetrahydropyran- 4- 
ylcarbonyl) thiazol-2-yl]benzamide (Compound 620) . 

20 In a manner similar to that in Example 188, by using 

. 4-f luorobenzoyl chloride in place of acetyl chloride, 
followed by recrystallizing from a. mixed solvent of 
ethanol and water, the entitled Compound 620 (68.3 liig, 
47 %) was obtained as a white solid from Compound 610 (100 

25 mg, 0.359 mmol) in place of Compound 186. 

^H NMR (CDCI3, 8 ppm) : 1.79-2.01 (m, 4H) , 3.15 (tt, J = 4.4, 
10.6 Hz, IH), 3.52 (ddd, J = 2.6, 11.4, 11.4 Hz, 2H) , 4.06 
(ddd, J = 2.6, 4.0, 11.4 Hz, 2H), 7.02 (dd, J = 0.7, 1.8 
Hz, IH), 7.20-7.30 (m, 2H), 7.46 (dd, J = 1.5, 1.8 Hz, IH) , 

30 7.96-8.04 (m, 2H) , 8.67 (0.7, 1.5 Hz, IH) , 9.63 (br s, IH) . 
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APCIMS m/z: [M+H]* 401. 
m.p. : 231-232°C. 
[Example 621] 

, N- [ 4 - ( 3-Furyl) - 5- ( tetrahydi:opyran-4-ylcarbpnyl) thiazol-2- 
5 yl] -2-morpholinoacet amide (Compound 621) 

In a manner similar to that In Example 287, by using 
Compound. 610 (204 mg, 0.745 mmol) In place of Compound 286, 
the entitled Compound (68.4 mg, 23 %) was obtained. 

NMR (CDCI3, 8 ppm) : 1.76-1.97 (m, 4H) , 2.62-2.69 (m, 4H) , 

10 3.10 (tt, J = 4.2, 10.8 Hz, IH) , 3.31 (s, 2H) , 3.49 (ddd, 
J = 2.8, 11.6, 11.6 Hz, 2H), 3.80-3.86 (m, 4H) , 4.04 (ddd, 
J = 2.4, 4.4, 11.6 Hz, 2H), 7.04 (dd, J = 0.7, 1.8 Hz, IH) , 
7.48 (dd, J = 1.5, 1.8 Hz, IH), 8.64 (dd, J =0.7, 1.5 Hz, 
IH), 10.35 (br s, IH). 

15 [Example 622] 

N- [ 5 - ( Cyclopentylcarbonyl ) - 4- ( 2-f uryl) thlazol-2- 
yl ] dicyclopr opanecarboxamide ( Compound 622) 

Compound 452 ( 88 . 9 mg, 0 . 339 mmol) was dissolved In 
THF (5 mL), and cyclopropanecarbonyl chloride (0.188 mL, 

20 1.98 mmol) and trlethylamlne (0.279 mL, 2.00 mmol) were 
added thereto, followed by stirring overnight at 50®C. 
Acnieous saturated sodium hydrogencarbonate solution was 
added to the reaction mixture, followed by extraction with 
ethyl acetate . The organic layer was washed with a 

25 saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
chromatography (hexane : ethyl acetate = 3:1) to afford the 

30 entitled Compound 622 (135 mg, 100 %) as pale brown 
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crystals . 

NMR {CDCI3, 8 ppm) : 1,06-1.14 (m, 4H) , 1.30-1.36 (m, 4H) , 
1.56-1.80 (m, 4H), 1.87-1.96 (m, 4H) , 2.08-2.18 (m, IH) , 
3.38-3.44 (m, 2H) , 6.53 (dd, J = 1.7 Hz, 3.5 Hz, IH) , 7.50 
5 (dd, J = 0.7 Hz, 3.5 Hz, IH) , 7.55 (dd, J =0.7 Hz, 1.7 Hz, 
IH) . 

ESIMS m/z: [M+H]* 331. 
m.p. : 87-88^C. 
[Example 623] 

10 tert- Butyl N- [ 5- ( 2-etlioxyacetyl) -4- ( 2-f uryl) thiazpl-2-yl] - 
N-methylcarbamate (Compound 623) 
Step 1: 

Compound h (2.00 g, 5.79 mmol) obtained In Reference 
Example 8 was dissolved . In DMF (29 mL), and 55 % sodium 

15 hydride (278 mg, 6.37 mmol) was added thereto, followed by 
stirring, at room temperature for 30 minutes . Methyl 
Iodide (0.793 mL, 12.7 mmol) was added dropwlse to the 
reaction mixture, followed by stirring at room temperature 
for 1 hour. The reaction mixture was poured Into water, 

20 followed by extraction with ethyl acetate. The organic 
layer was dried over anhydrous magnesium sulfate , and then 
the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane : ethyl acetate = 1:1) to 

25 afford tert^butyl N- [ 5-bromo-4- ( 2-f uryl) thlazol-2-yl] -N- 
methylcarbamate (2.08 g, 100 %). 

^H NMR (CDCI3, 8 ppm): 1.57 (s, 9Hy, 3.54 (s, 3H), 6.48 (dd, 
J = 1.8, 3.5 Hz, IH), 6.97.(dd, J = O.7., 3.5 Hz, IH) , 7.50 
(dd, J = 0.7, 1-8 Hz, IH). 
30 Step 2: 
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tert - Butyl N- [ 5 -bromo - 4 - { 2 - f uryl ) thlazol - 2 -yl ] -N- 
metliylcarbamate (1.41 g, 3.93 inmol) obtained in Step - 1 was 
dissolved in THF (19 mL) , and a 1,57 mol/L solution of n- 
butyllithium in n-hexane (2.75 mL, 4.32 zranol) was added 
5 thereto in a stream of argon at -78°C, followed by 
stirring at -78*^0 for 15 minutes. 2-Ethoxy-N-metlioxy-N- 
metbylacet amide (1.74 g, 11.8 mmol) was added to the 
reaction mixture, followed by stirring at room temperature 
for 2 hburs . The reaction mixture was poured into a 

10 saturated aqueous solution of ammonium chloride, followed 
by extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodiiun 
chloride and dried over anhydrous magnesium sulfate,, and 
then the solvent was distilled away under reduced pressure. 

15 The resulting residue was purified through silica gel 
column chromatography (hexane : ethyl acetate = 1:1) to 
afford the entitled Compound 623 (550 mg, 38 %). 

NMR (CDCI3, 6 ppm): 1.24 (t, J = 6.9 Hz, 3H) , 1.59 (s, 
9H), 3.58 (q, J = 6.9 Hz, 2H) , 3.61 (s, 3H) , 4.46 (s, 2H) , 

20 6.52 (dd, J = 1.8, 3.5 Hz, IH), 7.55 (d, J = 1.8 Hz, IH) , 
7.59 (d, J = 3.5 Hz, IH) . 
[Example 624] 

Ethoxymethyl 4- ( 2-f uryl) -2- (methylamino) thiazol-5-yl 

ketone (Compound 624) 

25 Compound 623 (550 mg, 1.50 mmpl) was dissolved in 

trif luoroacetic acid (2 ml*), followed by stirring for 1 
hour. The reaction mixture was concentrated under reduced 
pressure, and saturated sodium hydrogencarbonate was added 
to the resulting residue, followed by extraction with 

30 ethyl acetate. The organic layer was washed with a 
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saturated aqueous solution of sodliom chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was purified through silica gel column 
5 chromatography (ethyl acetate) to afford the entitled 
Compound 624 (344 mg, 86 %). 

NMR (CDCI3, 6 ppm) : 1.24 (t, J = 6.9 Hz, 3H) , 3.00 (d, J 
= 4.3 Hz, 3H), 3.57 (q, J= 6.9 Hz, 2H), 4.45 (s, 2H) , 6.53 
(dd, J = 1.8, 3.5 Hz, IH), 6.72-6.74 (m, IH) , 7.54 (d, J = 
10 1.8 Hz, IH), 7.69 (d, J = 3.5 Hz, IH) . 
[Example 625] 

2- (Benzylamino) -4- ( 2-f uryl) thiazol-5-yl tetrahydropyran-4- 
yl ketone (Compound 625) 

In a manner similar to that in Example 623, by using 

15 benzyl bromide in place of methyl iodide and using N- 
methoxy-N-methyltetrahydropyran-4-carboxiamide in place of 
2-ethoxy-N-methoxy-N-methylacetamide , tert-butyl N-benzyl- 
N- [ 4 - ( 2-f uryl) -5 - ( tetrahydropyran-4-ylcarbonyl) thiazol-2- 
yl]carbamate was obtained from Compound h obtained in 

20 Reference Example 8 . In a manner similar to that in 
Example 624, the entitled Compound 625 was obtained from 
tert-butyl N-benzyl-N- [4- (2-furyl) -5-(tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yl]carbamate obtained herein in place 
of Compound 623. 

25 ^H NMR (CDCI3, 6 ppm): 1.65-1.90 (m, 4H), 2.98 ( 1 1 , J = 3.8, 
10.9 Hz, IH), 3.38 (ddd, J = 2.4, 10.9, 10.9 Hz, 2H) , 4.00 
(ddd, J = 2.4, 4.8, 10.9 Hz, 2H) , 4.50 (d, J = 4.4 Hz, 2H) , 
6.53 (dd, J = 1.8, 3.5 Hz, IH) , 7.33-7.41 (m, 5H) , 7.49 
(dd, J = 0.8, 1.8 Hz, IH), 7.52 (dd, J = 0.8, 3.5 Hz, IH) . 

30 [Example 626] 
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4- ( 2-Furyl) - 2- (methylamlnq) tliiazol-5-yl tetraliydropyran-4- 

yl ketone (Compound 626) 

In a manner similar to that in Example 623, by using 

N-methoxy-N-methylt e trahydropyran - 4 - carboxamide in place 
5 of 2-etlioxy-N-methoxy-N-methylacetamide, tert-butyl N-[4- 

(2-furyl) -5- ( tetraliydropyran-4-ylcarbonyl) thiazol-2-yl] -N- 

methylccurbamate was obtained from Compound h obtained in 

Reference Example 8. In a manner similar to that in 

Example 624, the entitled Compound 626 was obtained from 
10 tert-butyl N- [ 4- ( 2-f uryl) -5- ( tetrahydropyran-4- 

ylcarbonyl) thiazol-2-yl] -N-methylcarbamate obtained herein 

in place of Compound 623. 

NMR (CDCI3, 8 ppm) : 1.65-1.90 (m, 4H) , 2.95-3.10 (m, IH) , 

3.11-3.20 (m, 3H), 3.38 (ddd, J = 2.4, 10. 9, . 10. 9 Hz, 2H) , 
15 4.00 (ddd, J = 2.4, 4.8, 10.9 Hz, 2H), 4.50 (d, J = 4.4 Hz, 

2H), 6.53 (dd, J = 1.8, 3.5 Hz, IH) , 7.49 (dd, J = 0.8, 

1.8 Hz, IH), 7.52 (dd, J = 0.8, 3 . 5 Hz , IH) . 

[Example 627] 

2 - ( t er t - Butylamino ) - 4 - { 2 - f uryl ) thiaz ol - 5 -yl 

20 tetrahydropyran-4-yl ketone (Compound 627) 

In a manner similar to that in Example 623, by using 
2-iodo-2-methylpropane in place of methyl iodide and uising 
N - me t hoxy - N - me thy It e t r ahy dr opy r an - 4 - carboxamide in p lace 
of 2-ethoxy-N-methoxy-N-methylacetamide , tert-butyl N- 

25 (tert-butyl) -N- [4- ( 2-f uryl) -5- ( tetrahydropyran-4- 
ylcarbonyl) thiazol-2-yl]carbamate was obtained from 
Compound h obtained in Reference Example 8 . In a manner 
similar to that in Example 624, the entitled Compound 627 
was obtained from tert-butyl N- (tert-butyl )-N-[ 4- (2- 

30 furyl) -5- ( tetrahydropyran-4-ylcarbonyl ) thiazol-2- 
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yljcarbamate obtained herein In place of Compound 623. 

NMR {CDCI3, 8 ppm) : 1.49 (s, 9H) , 1.72-1.96 (m, 4H) , 
3.05 (tt, J = 3.8, 11.1 Hz, IH), 3.41 (ddd, J = 2.3, 11.1, 
11.1 Hz, 2H), 4.02 (ddd, J = 2.3, 4.0, 11.1 Hz, 2H) , 5.84 
5 (br s, IH), 6.55 (dd, J = 1.8, 3.5 Hz, IH) , 7.48 (d, J = 
3.5 Hz, IH), 7.54 (d, J = 1.8 Hz, IH) . 
[Example 628] 

4- ( 2-Furyl) -2- (2,2,4, 4- tetarmethylbutylamlno ) tliiazol-5-yl 
tetraliydropyran-4-yl ketone (Compound 628) 

10 In a manner similar to that In Example 623, by using 

2-chloro-2 , 2 , 4 , 4-tetrametliylbutane In place of methyl 
Iodide and using N-methoxy-N-methyltetrahydropyran-4- 
carboxamide In place of 2-ethoxy-N-methoxy-N- 
methylacetamlde, tert-butyl N- [4-(2-furyl) -5- 

15 ( tetrahydropyran-4-ylcarbonyl) thla2ol-2-yl] -N- (2 , 2,4,4-^ 

tetramethylbutylamlno) carbamate was obtained from Compound 
h obtained In Reference Example 8. In a manner similar to 
that In Example 624, the entitled Compound 628 was 
obtained from tert-butyl N- [ 4- ( 2-f uryl) -5- 

20 ( tetrahydropyran- 4 -ylcarbonyl ) thlazol - 2-yl]-N-(2,2,4,4- 

tetramethylbutylamlno) carbamate obtained herein In place 
of Compound 623 ^ 

^H NMR (CDCI3, 8 ppm): 1.03 (s, 9H), 1.50 (s, 6H) , 1.71- 
1.80 (m, 4H), 1.80 (s, 2H) , 3.05 (tt, J = 3.9, 11.2 Hz, 
25 IH), 3.40 ddd, J = 1.6, 11.6, 11.6 Hz, 2H) , 3 . 95-4 . 10 (m, 
2H), 5.87 'br s, IH), 6.55 (dd, J = 1.8, 3.5 Hz, IH) , 7.45 
(d, J = 3.5 Hz, IH), 7.54 (d, J = 1.8 Hz, IH) . 
[Example 629] 

N - [ 4 - ( 2 - Fury 1 ) - 5 - ( 4 - hydroxy - 1 -me t hy Iplper idln - 4 - 
30 yl) thlazol- 2 -yljbenzamide (Compound 629) 
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In a manner similar to that In Example 92, by using 

1 - methyl- 4 -piperldone (1.39 mL, 113 mmol) in place of DMF, 
the entitled Compound 629 (48.5 mg, 4 %) was obtained from 
N-i5-bromo-4-(2-furYl)thlazol-2-yl]benzamlde (1.13 g, 3.23 

5 mmol) obtained In Step 1 of Reference Example 14 In place 
of Compound h. 

NMR (CDCI3, 8 ppm): 2.03-2.39 (m, 4H) , 2 . 37 ( s , 3H) , 
2.59-2.67 (m, 2H) , 2.70-2.83 (m, 2H) , 6.44 (dd, J = 1.9, 
3.5 Hz, IH), 6.75 (dd, J = 0.5, 3 . 5 Hz , IH) , 7 . 41-7 . 50 (m, 
10 2H), 7.45 (dd, J = 0.5, 1.9 Hz, IH) , 7 . 52-7 . 60 (m, IH) , 
7.84-7.91 (m, 2H) . 
[Example 630] 

2 - Amino - 4 - ( 2 - pyrldyl ) thlazol - 5 -yl 2 -pyridyl ketone 
(Compound 630) 

15 l,3-Dl(2-pyrldyl)propane-l,3-dlone (1.17 g, 5.15 

mmol) was dissolved in acetic acid (20 mL), and bromine 
(856 mg, 5.35 mmol) was added thereto, followed by 
stirring at 80°C for 1 hour. The reaction mixture was 
concentrated under reduced pressure, and the resulting 

20 residue . was suspended In ethanol (30 mL), and 
triethylamlne (0.750 mL, 5.38 mmol) and thiourea (416 mg, 
5.47 mmol) were added thereto, followed by stirring under 
heating and reflux for 30 minutes. Aqueous saturated 
sodium hydrogencarbonate solution was added to the 

25 reaction mixture, followed by extraction with chloroform. 
The solvent was distilled away under reduced pressure, and 
the resulting residue was purified through silica gel 
coliumi chromatography (chloroform methanol = 9:1) to 
afford the entitled Compound 630 (739 mg, 51 %) . 

30 ^H NMR (DMSO-de, 8 Ppm) : 7.09-7.27 (m, 2H) , 7.32-7.37 (m. 
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IH), 7.58 (d, J = 0.9, 7.8 Hz, IH) , i:iQ-l .15 (m, 2H) , 
7.80-7.88 (m, IH) , 8.01. (br s, 2H) , 8.15 (d, J = 4.8 Hz, 
IH). 

[Example 631] 

5 N- [ 4 - ( 2 - Pyrldyl ) - 5 - { pyr Idin- 2 -ylcarbonyl ) thlazol - 2 - 
yl] pyridine- 4 -cctrboxamlde (Compound 631) 

In a manner similar to that in Example 1, by using 
Compound 630 (739 mg, 2.62 mmol) in place of Compound a, 
the entitled Compound 631 (680 mg, 6 7 %) was obtained. 

10 NMR (DMSO-de, 8 ppm) : 7.19-7.24 (m, IH) , 7.45-7.50 (m, 

IH) , 7.82-7.85 (m, 2H) , 7.96-7.98 (m, 2H) , 8.05 (d, J = 
6.0 Hz, 2H), 8.12 (d, J = 4.6 Hz, IH) , 8.32 (d, J = 4.6 Hz, 
IH), 8.85 (d, J = 6,0 Hz, 2H) , 13.5 (br s, IH) . 
ESIMS m/z: [M+H]* 388. 

15 m.p.: 232-234*'C. 
[Example 632] 

tert- Butyl N- [ 4-phenyl-5- (pyridin-2-ylcarbonyl) thiazol-2- 
yl ] carbamate ( Compound 632) 
Step 1: 

20 , In a manner similar to that in Reference Example 7, 
by using acetophi&none (3.18 g, 26.5 mmol) in place of 2- 
acetylf uran, 2-amino-5-bromo-4-phenylthiazole ( 3 . 56 g, 
53 %) was obtained. 

^H NMR (CDCI3, 8 ppm): 5.03 (br s, 2H) , 7.31-7.44 (m, 3H) , 
25 7.84 (dd, J = 1.6, 8.4 Hz, 2H). 
Step 2: 

In a manner similar to that in Step 1 of Example 92, 
by using 2-amino-5-bromo-4-phenylthiazole (691 mg, 2.71 
mmol) obtained in Step 1 in place of Compound g, tert- 
30 butyl N- [5-bromo-4-phenylthiazol-2-yl]carbamate (499 mg. 
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52 %) was obtained. 

NMR (DMSO-ds, 6 ppm) : 1.50 (s, 9H) , 7.37-7.50 (m, 3H) , 
7.83 (d, J = 6.7 Hz, 2H) . 
Step 3: 

5 In a manner similar to that In Example 185, by using 

tert-butyl N- [ 5-bromo-4-phenylthlazol-2-yl] carbamate (499 
mg, 1.41 mmol) obtained In Step 2 In place of Compound h, 
the entitled Compound 632 (355 mg, 66 %) was obtained. 

NMR (CDCI3, 8 ppm): 1.55 (s, 9H) , 7.35-7.46 (m, 4H) , 
10 7.55-7.59 (m, 2H) , 7.76-7.86 (m, IH) , 8.00-8.06 (m, IH) / 
8.31 (br s, IH), 8.63-8.67 (m, IH) . 
[Example 633] 

2 - Amino - 4 - pheny 1 1 hlaz ol - 5 - y 1 2 - pyrldy 1 ke t one ( Compound 
633) 

15 In a manner similar to that In Example 186, by using 

Compound 632 (355 mg, 0.931 mmol) In place of Compound 185, 
the entitled Compound 633 (256 mg, 98 %) was obtained*. 

NMR (DMSO-d6, 8 ppm): 7.28-7.21 (m, 3H) , 7-40 (d, J = 
7.4 Hz, 2H), 7.47 (dd, J = 7.0, 7.7 Hz, IH), 7.79 (d, J = 

20 7.7 Hz, IH), 7.89 (dd, J = 7.0, 7.7 Hz, IH) , 8.03 (br s, 
2H), 8.45 (d, J = 7.0 Hz, IH) . 
[Example 634] 

N- [4-Phenyl-5- (pyrldin-2-ylcarbonyl)thlazol-2-yl]pyrldine- 
4-carboxamide (Compound 634) 
25 In a manner similar to that In Example 187, by using 

Compound 633 (256 mg, 0.911 mmol) In place of Compound. 186, 
the entitled Compound 634 (247 mg, 70 %) was obtained. 

^H NMR (DMSO-de, 8 ppm): 7.35-7;38 (m, 3H) , 7.54-7.57 (m, 
2H), 7.61-7.66 (m, IH) , 8.00-8.03 (m, 2H) , 8.04 (dd, J = 
30 1.3, 4.6 Hz, 2H), 8.67 (d, J = 4.8 Hz, IH) , 8.84 (dd, J = 
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1.3, 4.6 Hz, 2H), 13.39 (br s, IH) . 
ESIMS m/z: [M+H]* 387. 
m.p. : 231-235''C. 
[Reference Example 1] * 
5 2-Amlno-4-(2-fu3:yl)-5-(4-pyr±dyl)thiazole (Compound a) 
Step 1: 

1- {2-Furyl)-2-(4-pyrldyl>ethane (4.15 g, 22.2 mmol) 
obtained according to the method described in WO03/35639 
was dissolved In acetic acid (22 mL), and bromine (3.54 g, 

10 22.2 mmol) was added thereto, followed by stirring at 80°C 
for 1 hour. The reaction mixture was cooled with ice in 
water, and then ethyl acetate was added thereto. The 
precipitated crystals were collected by filtration to 
afford 2-bromo-l- (2-furyl) -2- (4-pyrldyl)ethanone 

15 hydrobromide (7.59 g, 99 %). 

NMR (DMSO-de, 6 ppm) : 6.58 (dd, J = 1.7, 3.7 Hz, IH) , 
7.01(1H, s), 7.91 (dd, J =0.8, 3.7 Hz, IH) , 8.19 (dd, J = 
0.8, 1.7 Hz, IH), 8.21 (d, J = 5.6 Hz, 2H) , 8.97 (d, J = 
5.6 Hz, 2H) . 

20 Step 2: 

2 - Bromo - 1 - ( 2 - f uryl ) - 2 - ( 4 - pyrldyl ) e thanone 
hydrobromide (7.59 g, 21.9 mmol) was suspended in ethanol 
(110 mL), and triethylamine (3.35 mL, 24.1 mmol) was added 
thereto, followed by stirring at room temperature for 30 

25 minutes. Thiourea (1.83 g, 24.1 mmol) was added to the 
reaction mixture, followed by stirring under heating and 
reflux for 30 minutes. The reaction mixture was allowed 
to cool down to room temperature, and then a saturated 
aqueous solution of sodium hydrogencarbonate was added 

30 thereto, followed by extraction with chloroform. The 
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organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The resulting residue was purified 
5 through silica gel column chromatography 

(chloroform: methanol = 10:1) to afford the entitled 
Compound a (5.10 g, 96 %) as pale yellow crystals. 

NMR (DMSO-de, 8 ppm) : 6.55 (dd, J = 1.7, 3.3 Hz, IH) , 
6.63 (dd, J = 0.7, 3.3 Hz, IH) , 7.34 (dd, J = 1.7, 6.3 Hz, 
10 2H), 7.43 (br s, 2H) , 7.60 (dd, J = 0.7, 1.7 Hz, IH) , 8.50 
(dd, J = 1.7, 6.3 Hz, 2H) . 
[Reference Example 2] 

2-Amino-4-(2-furyl)-5- (2-pyridyl)thiazole (Compound b) 

In a manner similar to that in Reference Example 1, 
15 the entitled Compound b (155 mg, 13 %, 2 steps) was 

obtained from 1- ( 2-f ujryl) -2- ( 2-pyridyl)ethanone (936 mg, 

5.00 mmol) in place of 1- ( 2-f uryl) -2- ( 4-pyridyl) ethanone . 

^H NMR (DMSO-dfi, 8 ppm): 6.56 (dd, J = 1.8, 3.3 Hz, IH) , 

6.62 (dd, J = 0-7, 3.3 Hz, IH) , 7.26 (dd, J= 1.7, 4.4 Hz, 
20 2H), 7.44 (br s, 2H) , 7.60 (dd, J = 0.7, 1.8 Hz, IH) , 8.50 

(dd, J = 1.7, 4.4 Hz, 2H) . 

[Reference Example 3] 

2-Amirio-4- ( 2-f uryl) -5-phenylthiazole (Compound c) 

In a manner similar to that in Reference Example 1, 
25 the entitled Compound c (1.47 g, 41 %, 2 steps) was 
obtained from 1- {2-fuxyl) -2-plienylethanone (2.75 g, 14.8 
iranol) in place of 1- (2-furyl) -2- (4-pyrldyl) ethanone. 

NMR (DMSO-dfi, 6 ppm): 6.43-6.47 (m, 2H) , 7.14 (br s. 2H) , 
7.28-7.35 (m, 5H) . 7.49 (d. J = 1.7 Hz, IH) . 
30 [Reference Example 4] 
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2 - Amino- 5 -benzyl- 4 - ( 2 - f uryl ) thlazole hydrobromlde 
(Compound d) 

In a manner similar to that in Step 1 of Reference 
Example 1, by using 1- { 2-f uryl) -3-phenylpropanone (1.19 g, 
5 5.94 mmol) in place of 1- ( 2-f uryl) -2- ( 4-pyridyl)ethanone, 
2-bromo-l- (2-furyl) -3-phenylpropanone (1.66 g, 5.94 mmol) 
was obtained. The resulting Compound was dissolved in 
ace tonit rile (15 mL ) , thiourea (0.49 g , 6.44 mmol ) was 
added thereto, followed by stirring under heating and 

10 reflux for 1 hour. The reaction mixture was allowed to 
cool down to room temperature, and the precipitated solid 
was collected by filtration to afford the entitled 
Compound d ( 1 . 21 g, 60 %) . 

NMR (DMSO-d6, 8 ppm) : 4.25 (s, 2H) , 6.70 (dd, J = 1.7, 

15 3.3 Hz, IH), 6.91 (dd, J = 3.3 Hz, IH) , 7.27-7.35 (m, 5H) , 
7.90 (d, J = 1.7 Hz, IH), 9.05 (br s, 2H) . 
[Reference Example 5] 

2-Amino-5- (ethoxycarbonyl) -4- ( 2-furyl) thiazole 
hydrobromlde (Compound e) 
20 In a manner similar to that in Reference Example 4, 

the entitled Compound e (2.91 g, 61 %) was obtained from 
ethyl froylacetate (2.73 g, 15 mmol) in place of l-(2- 
f uryl ) - 2 - ( 4 -pyridyl ) ethanone . 

^H NMR (DMSO-de, & Ppm) : 1.25 (t, J = 7.2 Hz, 3H) , 4.19 (q, 
25 J = 7.2 Hz, 2H), 6.63 (dd, J = 1.7, 3 . 5 Hz , IH) , 7.50 (dd, 
J = 0.7, 3.5 Hz, IH), 7.67 (br s, 2H), 7.79 (dd, J = 0.7, 
1.7 Hz, IH) , 
[Reference Example 6] 

2- Amino-4- (2-furyl) -5-methylthiazole (Compound f) 
30 In a manner similar to that in Reference Example 1, 
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the entitled Compound f (245 mg, 34 %) was obtained from 

1- ( 2-furyl)propanoe (500 mg, 4.03 mmol) In place of l-(2- 
f uryl ) - 2 - ( 4 -pyrldyl ) ettianone . 

NMR (CDCI3, 8 ppm): 2.48 (s, 3H), 4.82 (br s, 2H) , 6.45 
(dd, J = 1.8, 3.3 Hz, IH), 6.53 (dd, J = 0.7, 3.3 Hz, IH) , 
7.43 (dd, J = 0.7, 1.8 Hz, IH) 
[Reference Example 7] 

2- Amino-5-bromo-4- (2-furyl)thiazole (Compound g) 
Step 1: 

2-Acetylf uran (5.1 g, 46.0 mmol) was dissolved in a 
mixed solvent of dichloromethane (50 mL) and methanol (50 
mL) , and tetra(n-butyl) ammonium bromide (22.3 g, 46.0 
mmol) was added thereto, followed by stirring at room 
temperature for 1 hour. The reaction mixture was 
concentrated under reduced pressure, water was added to 
the resulting residue, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesixun sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 
residue was dissolved in acetonitrile (60 mL), thiourea 
(3.5 g, 46.0 mmol) was added thereto, followed by stirring 
at room temperature for 30 minutes . The precipitated 
solid was collected by filtration, and the resulting solid 
was dissolved in a mixed solvent of a saturated aqueous 
solution of sodium hydrogencarbonate and ethyl acetate, 
and subjected to liquid-liquid separation. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
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pressure. The resulting residue was purified through 
silica gel column chromatography (hexane : ethyl acetate = 
3:1) to afford 2-amlno-4- {2-furyl)thlazole (1.53 g, 20 %). 
NMR (CDCI3, 6 ppm): 5.17 (br s, 2H) , 6.43 (dd, J = 2.0, 
5 3.3 Hz, IH), 6.61 (d, J = 3.3 Hz, IH) , 6.69 (s, IH) , 7.49 
(d, J = 2.0 Hz, IH) . 
Step 2: 

2-Amlno-4-(2-furyl)thlazole (330 mg, 1.99 mmol) 
obtained In Step 1 was suspended In chloroform (4 mL), a.nd 

10 N-bromosucclnlmlde (360 mg, 2.02 mmol) was added thereto, 
followed by stirring at room temperature for 1 hour. 
Water was added to the reaction mixture, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 

15 chloride and dried over anhydrous magnesiiim sulfate, and 
then the solvent was distilled away under reduced pressure 
to afford the entitled Compound g (438 mg, 90 %). 
^H NMR (CDCI3, 6 ppm): 5.08 (br s, 2H) , 6.48 (dd, J = 2.0, 
3.3 Hz, IH), 6.96 (d, J = 3.3 Hz, IH), 7.48 (d, J = 2.0 Hz, 

20 IH). 

[Reference Example 8] 

tert -Butyl N- [ 5 -bromo-4- ( 2-furyl)thiazol-2-yl] carbamate 
(Compound h) 

Compound g (12.0 g, 49.0 mmol) obtained in Reference 
25 Example 7, dl- tert-butyl dicarbonate (21.3 g, 97.9 miiiol),: 
triethylamine (17.1 mL, 122 mmol) and N,N- 
dimethylaminopyridine (0.60 g, 4.91 mmol) were dissolved 
in DMI (200 mL) , followed by stirring overnight at room 
temperature. Water was added to the reaction mixture, 
30 followed by extraction with ethyl acetate. The organic 
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layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressiire . The resulting residue was purified through 
5 silica gel column chromatography ( hexane : ethyl acetate = 
5:1) to afford the entitled Compound h (14.2 g, 84 %) . 

NMR (DMSO-dfi, 6 ppm) : 1.49 (s, 9H) , 6.64 (dd, J = 2.0, 
3.3 Hz, IH), 6.91 (dd, J =0.7, 3.3 Hz, IH), 7.80 (dd, J = 
0.7, 2.0 Hz, IH) . 

10 [Reference Example 9] 

2-Amino-5-bromo-4- (5-bromo-2-furyl) thiazole (Compound i) 

Compound g (500 mg, 2.04 mmol) obtained in Reference 
Example 7 was dissolved in DMF (10 mL), and N- 
bromosuccinimide (363 mg, 2.04 mmol) was added thereto, 

15 followed by stirring at room temperature for 1 hour. 
Water was added to the reaction mixture, followed by 
extraction with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulfate, and 

20 then the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
column chromatography (hexane: ethyl acetate = 4:1) to 
afford the entitled Compound j (379 mg, 57 %) . 
^H NMR (CDCI3, 8 ppm): 5.16 (br s, 2H) , 6.44 (d, J = 3 . 3 Hz , 

25 IH), 6.91 (d, J = 3.3 Hz, IH) 
[Reference Example 10] 

N- [ 5 - Bromo - 4 - ( 2 - f uryl ) thiazol - 2 -yl ] pyridine - 4 - carboxamide 
(Compound j) ^ 

In a manner similar to that in Example 1, by using 
30 Compound g (332 mg, 1.36 mmol) obtained in Reference 
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Example 7 In place of Compound a, the entitled Compound k 
(382 mg, 81 %) was obtained. 

NMR (DMSO-de, 8 ppm) : 6.68 (dd, J = 1.8, 3.5 Hz, IH) , 
7.01 (d, J = 3-5 Hz, IH), 7.85 (d, J = 1.8 Hz, IH), 8.01 
5 (d, J = 4.8 Hz, 2H), 8.82 (d, J = 4.8 Hz, 2H), 13.48 (br s, 
IH). 

ESIMS m/z: [^^BrM-H]' 348, [^BrM-H]' 350. 
[Reference Example 11] 

2-Metlioxyisonicotinic acid (Compound k) 

10 Methyl 2-methoxyisonicotinate (6.35 g, 38.0 mmol) 

obtained according to the method described in US 6,509,361 
was dissolved in a mixed solvent of methanol (39 mL) and 
water (13 mL), and lithium hydroxide monohydrate (7.97 g, 
190 mmol) was added thereto, followed by stirring at room 

15 temperature for 2 hours. Methanol was distilled away 
under reduced pressure, and 4 mol/L hydrochloric acid 
added to the resulting aqueous solution adjust the pH to 3. 
The precipitated solid was collected by filtration to 
afford the entitled Compound k (4.72 g, 81 %) as a white 

20 solid. 

^H NMR (DMSO-de, 8 Ppm) : 3.90 (s, 3H), 7.19 (d, J = 1.3 Hz, 
IH), 7.39 (dd, J = 5.3, 1.9 Hz, IH), 8.dd (d, J = 5.3 Hz, 
IH). 

APCIMS m/z: [M+H]^154. 
25 [Reference Example 12] 

2- { 4-Methoxybenzyloxy )isonicotinic. acid (Compound 1) 

55 % sodium hydride (2.49 g, 0.0570 mmol) was 

suspended in DMF (19 mL) , and under ice -cooling, 4- 

methoxybenzyl alcohol (7.12 mL, 0.057 mmol) was added 
30 thereto, followed by stirring at room temperature for 1 
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hour. 2-Chloroisonlcotinic acid (3.00 gr, 0.0190 nimol) was 
added to the reaction mixture, followed by stirring at 
80°C for 2 Hours - The reaction mixture was poured Into a 
mixture of a saturated aqueous solution of sodium chloride 
5 (60 mL) and water (60 mL), and 10 % hydrochloric acid was 
added to the resulting solution to adjust the pH to 5, 
followed by stirring under Ice -cooling for 1 hour. The 
precipitated solid was collected by filtration to afford 
the entitled Compound 1 (5.26 g, quantitative) as a white 
10 solid. 

NMR (DMSO-d6, 8 ppm) : 3.75 (s, 3H), 5.31 (s, 2H) , 6.94 
(d, J = 8.1 Hz, 2H), 7.21 (s, IH) , 7.39 (d, J = 5.4 Hz, 
IH), 7.40 (d, J = 8.1 Hz, 2H), 8.34 (d, J = 5,4 Hz, IH) . 
APCIMS m/z: [M+H]* 260. 
15 [Reference Example 13] 

2-Amlno-4- (2-furyl) -5- (2-methylpyrldln-4-yl)thlazole 
(Compound m) 
Step 1: 

3, 4-Dlmethylpyrldlne (2.25 mL, 20.0 mmol) and ethyl 
20 furan-2-carboxylate (5.02 mL, 40.0 mmol) were dissolved In 
THF (20 mL), and at 0**C, a 1.0 mol/L solution of lithium 
hexamethyldlsllazlde In THF (40.0 mL, 40.0 mmol) was added 
dropwlse thereto, followed by stirring at room temperature 
for 1.5 hours . The reaction mixture was poured Into a 
25 saturated aqueous solution of ammonium chloride, followed 
by extraction with ethyl acetate. The organic layer was 
washed successively with a saturated aqueous solution of 
ammonium chloride and a saturated aqueous solution of 
sodium chloride ahd dried over anhydrous magnesium sulfate, 
30 and then the solvent was distilled away under reduced 
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pressure. The resulting residue was purified through 
silica gel column chromatography (hexane : ethyl acetate = 
1:2) to afford 1- ( 2-f uryl) --2- ( 3^methylpyrldln-4- 

yl)ethanone (3.34 g, 16.6 mmol) . 
5 NMR (CDCI3, 5 ppm): 2.32 (s, 3H) , 4.18 (s, 2H) , 6.58 (dd, 

J = 1.8, 3.6 Hz, IH), 7.11 (d, J = 5.0 Hz, IH) , 7.26 (dd, 
J = 0.7, 3.6 Hz, IH), 7.62 (dd, J = 0.7,, 1.8 Hz, IH) , 8.38 
(d, J = 5.0 Hz, IH), 8.41 (s, IH) . 
APCIMS m/z: [M+H]"*^ 260. 
10 Step 2: 

In a manner similar to that In Reference Example 1 , 
by using 1- (2-furyl) -2- (3-methylpyrldln-4-yl)ethanone 
(1.61 g, 8.00 mmol) obtained In Step 1 In place of l-(2- 
f uryl ) - 2 - ( 4 -pyrldyl ) ethanone , the entitled Compound m 

15 (1.67 g, 81 %) was obtained. 

^H NMR (DMSO-de, S ppm): 2.05 (s, 3H) , 6.39 (dd, J = 0.8, 
3.5 Hz, IH), 6.45 (dd, J = 1.7, 3.5 Hz, IH) , 7.25 (d, J = 
5.0 Hz, IH), 7.29 (br s, 2H) , 7.46 (dd, J = 0.8, 1.7 Hz, 
IH) , 8.39 (d, j = 5.0 Hz, IH) , 8.48 (s, IH) . 

20 [Reference Example 14] 

N- [ 4- ( 2-Furyl) -5-lodothlazol-2-yl]benzamlde (Compound n) 
Step 1: 

Compound g (10.0 g, 40.8 mmol) obtained In Reference 
Example 7 was dissolved In pyridine (136 mL), and under 

25 Ice -cooling, 4-dlmethylamlnopyrldlne (250 mg, 2.04 mmol) 
and benzoyl chloride (8.05 mL, 69.4 mmol) were added 
thereto, followed by stirring at room temperature for 30 
minutes. Water was added to the reaction mixture, 
followed by extraction with ethyl acetate. The organic 

30 layer was dried over anhydrous magnesium sulfate, and then 
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the solvent was distilled away under reduced pressure. 
The resulting residue was purified through silica gel 
coliamn chromatography (hexane : ethyl acetate = 10:1) to 
afford N- [5-bromo-4- (2-furyl)thlazol-2-yl]benzamlde ( 12 .0 
5 g, 84 %) as a white solid. 

NMR (CDCI3, 8 ppm): 6.67 (dd, J = 1.6, 3.5 Hz, IH) , 7.01 
(d, J = 3.5 Hz, IH), 7.46-7.71 (m, 3H) , 7.84 (d, J = 1.6 
Hz, IH), 8.09-8.17 (m, 2H) . 
Step 2 : 

10 In a manner similar to that In Example 92, by using 

Iodine (26.3 g, 104 mmol) In place of DMF and using N-[5- 
bromo - 4 - ( 2 - f uryl ) thlaz ol - 2 -yl ] benz amide (10.3 g, 29.6 
mmol) obtained In Step 1 In place of Compound h, the 
entitled Compound n (6.56 g, 56 %) was obtained as a white 

15 solid. 

^H NMR (CDCI3, 6 ppm): 6.48 (dd, J = 1.8, 3.3 Hz, IH), 7.15 
(d, J = 3.3 Hz, IH), 7.42-7.65 (m, 3H) , 7.45 (d, J = 1.8 
Hz, IH), 7.85-7.93 (m, 2H) , 10.04 (br s, IH) . 
[Reference Example 15] 
20 2-Amlno-4- (2-furyl) -5- (2-methylphenyl)thlazole (Compound 
o) 

Step 1: 

At 0°C, trlmethylsilylcyanlde (3.52 mL, 26.4 mmol) 
was added to a mixture of dried zinc Iodide (100 mg) and 

25 furfural (1.99 mL, 24.0 mmol), followed by stirring at 0**C 
for 30 minutes. THF (20 mL) was added to the reaction 
mixture, and at -78**C, a 1.0 mol/L solution of lithium 
hexamethyldlsllazlde in THF (24.0 mL, 24.0 mmol) was added 
dropwlse thereto, followed, by stirring at the same 

30 temperature for 15 minutes. A solution (10 mL) of 2- 
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metliylbenzyl bromide (2.68 mL, 20.0 mmol) In THF was added 
to the reaction mixture, followed by stirring at room 
temperature for 1 hour. 1.0 mol/L tetra(n-butyl) ammonium 
fluoride (26.4 mL, 26.4 mmol) was added to the reaction 
5 mixture, followed by stirring at room temperature for 30 
minutes . A saturated aqueous solution of ammonliim 
chloride was added to the reaction mixture, followed by 
extraction with ethyl acetate . The organic layer was 
washed successively with a saturated aqueous solution of 

10 ammonium chloride and a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel column chromatography (hexane: ethyl acetate = 

15 4:1) to afford 1- ( 2-f uryl) -2- ( 2-methylphenyl)ethanone 
(3.33 g, 83 %) . 

NMR (CDCI3, 6 ppm) : 2.31 (s, 3H) , 4.16 (s, 2H) , 6.53 (dd, 
J = 1.8, 3.6 Hz, IH), 7.15-7.21 (m, 5H) , 7.59 (dd, J = 0.8, 
1.8 Hz, IH) 

20 Step 2: ^ 1 

In a manner similar to that In Reference Example 1, 
by using 1- ( 2-f uryl) -2- ( 2-methylphenyl) ethanone (3.33 g, 
16.6 mmol) obtained In Step 1 In place of 1- ( 2-f uryl) -2- 
{4-pyrldyl)ethanone, the entitled Compound o (1.62 g, 

25 38 %) was obtained. 

[Reference Example 16] 

2 - Amino - 4 - ( 2 - f uryl ) - 5 - ( 2 - 0x0 - 1 , 2 - dlhy dropyr Idln - 4 ^ 
yl)thlazole (Compound p) 
Step 1: 

30 In a manner similar to that In Example 1, by using 
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2- (2-f luoropyridin-4-yl) -1- ( 2-f uryl)ethanone ( 6 . 16 g, 30 . 0 
mmol) obtained according to the method described in 
WO03/35639, in place of 1« ( 2-f uryl ) -2- { 4-pyridyl ) ethanone , 
2 - amino - 5 - { 2 - f luoropyr idin -4-yl)-4-(2- f uryl ) thiazole (4.86 
5 g, 62 %) was obtained. 
APCIMS m/z: [M+H]* 262. 
Step 2: 

2-Amino-5- ( 2-f luoropyridin-4-yl) -4- ( 2-f uryl) thiazole 
(2.00 g, 7.65 mmol) obtained in Step 1 was suspended in 6 

10 mol/L hydrochloric acid (20 mL), followed by stirring 
under heating and reflux for 1 hour. The reaction mixture 
was neutralized with aqueous 10 mol/L sodium hydroxide 
solution added thereto, and the precipitated solid was 
collected by , filtration. The resulting solid was purified 

15 through silica gel column chromatography 

(chloroform: methanol = 17:3) to afford the entitled 
Compound p (1.01 g, 51 %) as a yellow solid. 

NMR (DMSO-de, 8 ppm) : 5.98 (dd, J = 1.8, 6.9 Hz, IH) , 
6.18 (d, J « 1.8 Hz, IH), 6.56 (dd, J = 1.7, 3.5 Hz, IH), 

20 6.62 (d, J = 3.5 Hz, IH) , 7.28 (d, J = 6.9 Hz, IH), 7-42 
(br s, 2H), 7.65 (d, J = 1.7 Hz, IH) , 11.44 (br s, IH) . . 
APCIMS m/z: [M+H]* 260. 
[Reference Example 17] 

2-Amino-4- ( 2-furyl) -5- ( 2-oxo-l , 2-dihydropyridin-5- 
25 yl) thiazole (Compound q) 
Step 1: 

In a meuiner similar to that in Example 1, by using 
2-(2-chloropyridin-5-yl)-l-(2-furyl)ethanone (13.8 g, 62.0 
mmol) obtained according to the method described in 
30 WO03/35639, in place of 1- (2-furyl) -2- (4-pyridyl)ethanone, 
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2 - amino - 5 - ( 2 - chlor opyr idiii - 5-yl)-4-(2 - f ury 1 ) thiaz ole (11.6 
g, 67 %) was obtained. 

NMR (DMSO-d6, 8 ppm) : 6.52 (dd, J = 1.7, 3.5 Hz, IH) , 
6.57 (d, J = 3.5 Hz, IH), 7.36 (br s, 2H) , 7.50-7.52 (m, 
2H), 7.80 (dd, J = 2.6, 8.3 Hz, IH) , 8.37 (d, J = 2.6 Hz, 
IH). 

APCIMS m/z: [^^CIM+H]* 278, [^^CIM+H]* 280. 
Step 2: 

2 - Amino - 5 - ( 2 - cblor opyr idin - 5-yl)-4-(2 - f uryl ) tbiaz ole 
(2.22 g, 80.0 mmol) obtained in Step 1 and a methanol 
solution of 28 % sodium methoxide (4.63 g, 24.0 mmol) were 
suspended in 1,4-dioxane (8 mL) , followed by stirring at 
95*'C for 2 hours. The reaction mixture was concentrated 
under reduced pressure, and the resulting residue was 
purified through silica gel column chromatography 
(chloroform: methanol = 9:1) to af f ord 2-amino-4- (2-furyl) - 
5- (2-methoxypyridin-5-yl) thiazole (1.32 g, 60 %). 
^H NMR (DMSO-ds, 8 ppm) : 3 . 88 ( s , 3H) , 6.47-6.49 (m, 2H) , 
6.84 (d, J = 8.4 Hz, IH), 7.20 (br s, 2H) , 7.51 (d, J = 
1.2 Hz, IH), 7.66 (dd, J = 2.5, 8.6 Hz, IH) , 8.16 (d, J = 
2.5 Hz, IH) • 
APCIMS m/z: [M+H]* 274. 
Step 3: 

2-Amino-4- (2-furyl) -5- (2-methoxypyridin-5- 
yl)thiazole (1.32 g, 4.83 mmol) obtained in Step 2 was 
suspended in a mixture of 48 % hydrobromic acid (4 mL) emd 
acetic acid (4 mL), followed by stirring at lOO'^C for 2 
hours. The reaction mixture was neutralized with a 10 
mol/L aqueous solution of sodium hydroxide added thereto, 
and the precipitated solid was collected by filtration. 



The resulting solid was purified through silica gel column 
chromatography ( chloroform: methanol = 4:1) to afford the 
entitled Compound q (870 mg, 70 %). 

NMR (DMSO-dfi, 6 ppm) : 6.33 (d, J = 9.2 Hz, IH) , 6.47- 
5 6.49 (m, 2H), 7.14 (br s, 2H), 7.35-7.39 (m, 2H) , 7.56 (dd, 
J = 0.8, 1.7 Hz, IH), 11.78 (br s, IH) . . 
APCIMS m/z: [M+H]* 260. 
[Reference Excunple 18] 

2-Amino-5- ( l-ethyl-6-oxo^l , 6-dihydropyridin-2-yl) -4- (2- 
10 furyl) thiazole (Compound r) 
Step 1 : 

Ethyl 6-dxo-l, 6-dihydropyridine-2-carboxylate (16.7 
g, 100 mmol) obtained according to the method described in 
Heterocycles, Vol. 24, p. 2169, 1986, was dissolved in DMF 

15 (200 mL) , and potassium carbonate (20.7 g, 150 mmol) was 
added thereto, followed by stirring at room temperature 
for 1 hour. Ethyl iodide (16.0 mL, 200 mmol) was added to 
the reaction mixture, followed by stirring at 60**C for 3 
hours. The reaction mixture was poured into water, 

20 followed by extraction with ethyl acetate. The organic 
layer was washed with a saturated aqueous solution of 
sodium chloride and dried over anhydrous magnesium sulfate, 
and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 

25 silica, gel column chromatography (hexanie: ethyl acetate = 
1:1) to afford ethyl l-ethyl-6-oxo-l , 6-dihydropyridine-2- 
carboxylate ('3 . 17 g, 16 % ) . 
Step 2: 

Ethyl 1 -ethyl- 6-0x0-1,6 -dihydropyridine- 2- 

30 carboxylate (2.25 g, 11.5 mmol) obtained in Step 1 was 
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dissolved In ethanol (50 mL), and at O^C, calcium chloride 
(2.56 g, 23.1. mmol) and sodium borohydride (2.18 g, 57.6 
mmol) were added thereto, followed by stirring at 0°C for 
2 hours . The reaction mixture was concentrated under 
5 reduced pressure, and a saturated aqueous solution of 
ammonium chloride wais added to the resulting residue, 
followed by stirring at room temperature for 30 minutes. 
The reaction mixture was extracted with chloroform. The 
organic layer was dried over anhydrous magnesium sulfate, 
10 and then the solvent was distilled away under reduced 
pressure. The resulting residue was purified through 
silica gel column chromatography (chloroform: methanol = 
49:1) to afford l-ethyl-6- (hydroxymethyl) -2-oxo-l, 2- 
dihydropyridine (1.51 g, 76 %). 

15 NMR (CDCI3, 6 ppm): 1.31 (t, J = 7.0 Hz, 3H) , 4.14 (q, J 

= 7.0 Hz, 2H), 3.22 (t, J = 5.7 Hz, IH) , 4.60 (d, J = 5.7 
Hz, IH), 6.27 (dd, J = 1.4, 7.0 Hz, IH) , 6.49 (dd, J = 1.4, 
9.2 Hz, IH), 7.27 (dd, J =7.0, 9.2 Hz, IH) . 
APCIMS m/z: [M+H]* 154. 

20 Step 3: 

1 -Ethyl- 6- (hydroxymethyl) - 2-roxo-;i, 2- dihydropyridine 
(1.51 g, 9.86 mmol) obtained in Step 2 and triethylamine 
(2.06 mL, 14.8 mmol) were dissolved in dichlorome thane (40 
mL), and at 0°C, methanesulf onyl chloride (0.920 mL, 11.8 

25 mmol) was added dropwise thereto, followed by stirring at 
O^'C for 30 minutes. Water was added to the reaction 
mixture, followed by extraction .with chloroform. The 
organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 

30 sulfate, and then the solvent was distilled away under 
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reduced pressure to afford 1 -ethyl- 6- 

(methanesulf onyloxymethyl ) - 2-oxo- 1 , 2-d±hydropyridine (2.29 
g, 100 %) . 

NMR (CDCI3, 6 ppm): 1.36 (t, J = 7.5 Hz, 3H) , 3.07 (s, 
5 3H), 4.12 (q, J = 7.5 Hz, 2H), 5.13 (s, 2H) , 6.32 (dd, J = 
1.5, 6.6 Hz, IH), 6.65 (dd, J = 1.5, 9.3 Hz, IH) , 7.29 (dd, 
J=6.6, 9.3 Hz, IH) . 
APCIMS m/z: [M+H]* 232. 
Step 4: 

10 In a manner similar to that Reference Example 15, by 

using 1 -ethyl- 6- (me thanesulf onyloxymethyl) -2-oxo-l,2- 

dihydropyridine (2.23 g, 9.86 mmol) obtained in Step 3 in 
place of 2-methylbenzyl bromide, the entitled Compound r 
(913 mg, 32 %) was obtained. 

15 ^H NMR (DMSO-de, 8 ppm): 1.01 (t, J 6.9 Hz, 3H) , 3.30- 
3.50 (m. 2H), 6.29 (dd, J = 1.5, 6.9 Hz, IH) , 6.43-6.49 (m, 
3H), 7.39 (dd, J = 6.9, 9 . 0 Hz , IH) , 7.44-7.46 (br s, 2H) , 
7.54-7.56 (m, IH) . 
APCIMS m/z: [M+H]* 288. 

20 [Reference Example 19] 

2 -Amino - 5 - ( 1 - ethyl - 6 - 0x0 -1,6- dihydropyr idaz in -3-yl)-4-(2- 
furyl) thiazole (Compound s) 
Step 1: 

2-Acetylfuran (3.30 g, 30.0 mmol) was dissolved in 
25 THF (30 mL), and cooled to -78*'C. A 1.0 mol/L solution of 
lithium hexamethyldisilazide in THF (33.3 mL, 33.0 mmol) 
was- added thereto, and heated up to room temperature, and 
then stirred at room temperature for 15 minutes. The 
reaction mixture was cooled to -78°C, and a solution of 1- 
30 ethyl- 6 -0x0-3 - (tr if luorome thane sulfonyloxy) -1,6- 
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• dihydropyridazine (4.08 g, 15.0 iranol) in THF (5 mL) 
obtained according to the method described in WO03/039451 
was added dropwise thereto, followed by stirring at room 
temperature for 1 . 5 hours . The reaction mixture was 
5 poured into water, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqnieous solution of sodium chloride and * dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 

10 residue was purified through silica gel column 
chromatography (hexane : ethyl acetate = 1:1) to afford 2- 
( l-ethyl-6-oxo-l , 6-dihydro-3-pyridazinyl) -1- ( 2- 
f uryl)ethanone (1.01 g, 29 *). 

NMR (CDCI3/ 8 ppm) : 1.33 (t, J = 7.3 Hz, 3H) , 4.13 (s, 

15 2H), 4.16 (q, J = 7.3 Hz, 2H) , 6.57 (dd, J = 1.8, 3-6 Hz, 
IH), 6.88 (d, J = 9.6 Hz, IH) , 7.21 (d, J = 9.6 Hz, IH) , 
7.29 (d, J = 3.6 Hz, IH) , 7.62 (d, J = 1.8 Hz, IH) . 
Step 2 : 

In a manner similar to that in Reference Example 1, 
20 by using 2- ( l-ethyl-6-oxo-l , 6-dihydropyridazin-3-yl) -1- ( 2- 
f uryl ) ethanone (1.00 g, 4.31 mmol) obtained in Step 1, in 
place of 1- ( 2-f uryl) -2- (4-pyridyl) ethanone, the entitled 
Compound s (191 mg, 14 %) was obtained. 
^H NMR (CDCI3, S ppm): 1.38 (t, J = 7.0 Hz, 3H) , 4.20 (q, J 
25 = 7.0 Hz, 2H), 5.41 (br s, 2H) , 6.47 (dd, J = 1.8, 3.3 Hz, 
IH), 6.71 (d, J = 3.3 Hz, IH) , 6.81 (d, J = 9.9 Hz, IH) 
7.33 (d, J =9.9 Hz, IH) , 7.41 (d, J = 1.8 Hz, IH) . 
[Reference Example 20] 

2-Amino-5- ( 1-isopropyl- 6 -0x0- 1 , 6-dihydropyridazin-3-yl) -4- 
30 (2-furyl) thiazole (Compound t) 
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step 1: 

In a manner similar to that in Step 1 of Reference 
Example 19, by using l-isopropyl-6-oxo-3- 

( trif luoromethanesulf onyloxy) -1 , 6-dihydropyridazine ( 2 . 86 
5 g, 10.0 mmol) obtained . according to the method described 
in WO03/039451, in place of l-ethyl-6-oxo-3- 
( trif luoromethanesulf onyloxy ) - 1 , 6-dihydropyridazine , 1- ( 2- 
furyl) -2- ( l-isopropyl-6-oxo-l , 6-dihydropyrida2in-3- 
yl)ethanone (961 mg, 39 %) was obtained. 
10 NMR (CDCI3, 6 ppm) : 1.28-1.30 (m, 6H) , 4.14 (s, 2H) , 

5. 20-5. 30 (m, IH), 6.56 (dd, J = 1.8, 3.6 Hz, IH) , 6.85 (d, 
J = 9.4 Hz, IH), 7.17 (d, J = 9.4 Hz, IH), 7.29 (d, J = 
3.6 Hz, IH), 7.61 (d, J =1.8 Hz, IH) . 
Step 2 : 

15 In a manner similar to that in Reference Example 1, 

by using 1- (2-furyl) -2- { l-isopropyl-6-oxo-l , 6- 

dihydropyridazin-3-yl)ethanone (960 mg, 3.90 mmol) 
obtained in Step 1, in place of 1- ( 2-furyl) -2- ( 4- 
pyridyl ) ethanone , the entitled Compound t (331 mg, 28 %) 

20 was obtained. 

^H NMR (CDCI3, 6 ppm) : 1.36-1.39 (m, 6H), 5.27-5.36 (m, IH) , 
6.49 (dd, J = 1.8, 3.3 Hz, IH) , 6.69 (dd, J = 0.8, 3.3 Hz, 
IH), 6.82 (d, J = 9.7 Hz, IH) , 7.34 (d, J = 9.7 Hz, IH) ^ 
7.44 (dd, J = 0.8, 1.8 Hz, IH) . 
25 [Reference Example 21] 

l-Ethyl-2-oxo-l , 2-dihydropyridine-5-carboxylic' acid 
(Compound u) = 
Step 1: 

4 -Methoxybenzyl alcohol (11.9 mL , 95.2 mmol ) was 
30 dissolved in DMF (150 mL) , and at O^'C, 55 % sodium hydride 
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(4,15 g, 95,2 mmol) was added thereto, followed by 
stirring at room temperature for 1 hour. A DMF (10 mL) 
solution of 6~chloronicotinic acid (5.00 g, 31.7 mmol) was 
added to the reaction mixture, followed by stirring at 
5 SO^'C for 2 hours. Water (200 mL) was added to the 
reaction mixture, and 4 mol/L hydrochloric acid (30 mL) 
was added dropwise thereto, and the precipitated solid was 
collected by filtration to afford 6-(4- 

methoxybenzyloxy) nicotinic acid (8.15 g, 99 %). 
10 NMR (DMSO-ds, 6 ppm) : 3.75 (s, 3H) , 5.35 (s, 2H) , 6.92 

(d, J = 8.6 Hz, IH), 6.94 (d, J = 8.6 Hz, 2H), 7.40 (d, J 
= 8.6 Hz, 2H), 8.15 (dd, J = 2.4, 8 . 6 . Hz , IH) , 8-74 (d, J 
= 2.4 Hz, IH) . 
Step 2: 

15 6- (4-Methoxybenzyloxy)nicotinic acid (8.10 g, 31.2 

mmol) obtained in Step 1 was dissolved in DMF (250 ml), 
and potassium carbonate (8.64 g, 62.5 mmol) and methyl 
iodide (3.89mL, 62.5 mmol) were added thereto, followed 
by stirring at room temperature for 1 hour. Water was 

20 added to the reaction mixture, followed by extraction with 
ethyl acetate . The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 

25 residue was purified through silica gel coliamn 
chromatography (ethyl acetate) to afford methyl 6-(4- 
methoxybenzyloxy)nicotinate (3.78 g, 44 %). 

^H NMR (CDCI3, 8 ppm): 3.81 (s, 3H) , 3.91 (s, 3H) , 5.37 (s, 
2H) , 6.78 (dd, J = 0.7, 8 . 6 Hz , IH) , 6.91 (d, J = 8.8 Hz, 
30 . 2H), 7.39 (d, J = 8.8 Hz, 2H) , 8.15 (dd, J = 2.4, 8.6 Hz, 
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IH), 8-84 (dd, J = 0.7, 2.4 Hz, IH) . 
Step 3: 

Methyl 6- {4^methoxybenzyloxy)nicotinate (2.66 g, 
9.73 nunol) obtained in Step 2 and anisole (10.6 mL) were 
dissolved in trif luoroacetic acid (15 mL), followed by 
stirring at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure, and 
saturated sodium hydrogencarbonate was added to the 
resulting residue, followed by extraction with chloroform. 
The organic layer was dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced pressure. The precipitated solid was collected by 
filtration to afford methyl 2-oxo-l , 2-dihydropyridine-5- 
carboxylate (1.33 g, 89 %). 

NMR (CDCI3, 8 ppm) : 3.87 (s, 3H) , 6.58 (dd, J = 0.7, 9.5 
Hz, IH), 8.00 (dd, J = 2.6, 9.5 Hz, IH) , 8.20 (dd, J = 0.7, 
2.6 Hz, IH) . 
Step 4: 

Methyl 2-oxo-l , 2-dihydropyridinecarboxylate- 5- (400 
mg, 2.61 mmol) obtained in Step 3 was dissolved in DMF (3 
mL), and 55 % sodium hydride (125 mg, 2.87 mmol) and ethyl 
iodide (0.230 mL, 2.87 mmol) were added thereto, followed 
by stirring at room temperature for 2 hours. Water was 
added to the reaction mixture, followed by extraction with 
ethyl acetate. The orgeuiic layer was washed with a 
saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulfate, aind then the solvent was 
distilled away under reduced pressure. The resulting 
residue. was purified through silica gel column 
chromatography (ethyl acetate) to afford methyl 1- ethyl -2- 

t 
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oxo-l,2-dihydropyrld±ne-5-carboxylate (375 mg, 79 %). 

NMR {CDCI3, 6 ppm): 1.39 (t, J =7.2 Hz, 3H) , 3.86 (s, 
3H), 4.03 (q, J = 7.2 Hz, 2H) , 6.53 (d, J =9.5 Hz, IH) , 
7.83 (dd, J = 2.6, 9.5 Hz, IH) , 8.18 (d, J = 2.6 Hz, IH) . 
Step 5: 

Methyl l-ethyl-2-oxo-l,2-dihydropyridlne-5- 
carboxylate (375 mg, 2.07 mmol) obtained in Step 4 was 
dissolved In a mixed solvent (1:1) (20 mL) of water and 
methanol, and lithium hydroxide monohydrate (191 mg, 4.55 
mmol) was added thereto, followed by stirring at room 
temperature for 1 hour. The reaction mixture was 
neutralized with 3 mol/L hydrochloric acid added thereto, 
and the precipitated solid was collected by filtration to 
afford the entitled Compound u (224 mg, 65 %). 
^H NMR (DMSO-dfi, 6 ppm) : 1.21 (t, J = 7.1 Hz, 3H) , 3.97 (q, 
J = 7.1 Hz, 2H), 6.39 (d, J = 9.4 Hz, IH) , 7.76 (dd, J= 
2.5, 9.4 Hz, IH), 8.43 (d, J = 2.5 Hz, IH) . 
[Reference Example 22] 

2 - Oxo - 1 - ( 4 - pyr idylme thyl ) - 1 , 2 - dihydr opyr idine - 5 - carboxylic 
acid (Compound v) 

In a manner similar to that in Steps 4 and 5 of 
Reference Example 21, by using 4-chloromethylpyridine 
hydrochloride in place of ethyl iodide, the entitled 
Compound v (490 mg, 82 %) was obtained from Methyl 2-oxo- 
1, 2 -dihydr opyr idine -5- carboxylate (400 mg, 2.61 mmol) 
obtained in Step 3 of Reference Example 21. 

^H NMR (DMSO-de, 8 Ppm) : 5.16 (s, 2H), 6.30 (d, J = 9.2 Hz, 
IH), 7.15 (d, J = 5.9 Hz, 2H), 7.89 (dd, J = 2.3, 9.2 Hz, 
IH), 8.15 (d, J = 2.3 Hz, IH), 8.50 (d, J = 5.9 Hz, 2H) . 
[Reference Example 23] 
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1 - Ben zyl - 2 - oxo -1,2- dihy dr opyr Idlne - 4 - carboxy lie acid 
(Compound w) 
Step 1: 

Compound 1 (20.4 g, 84.0 mmol) obtained In Reference 
5 Example 12 was dissolved In trif luoroacetlc acid (168 mL) , 
and anlsole (91.1 mL, 0.840 mol) was added thereto, 
followed by stirring at room temperature for 3 hours. The 
reaction mixture was' concentrated under reduced pressure, 
and the resulting residue was reslurried with ethyl 
10 acetate to afford 2-oxo-l , 2-dihydr opyr idine- 4 -carboxy lie 
acid (6.99 g, 60 %) as a white solid. 

NMR (DMSO-de, 6 ppm) : 6.51 (d, J = 6.8 Hz, IH) , 6.80 (d, 
IH), 7.49 (d, J = 6.8 Hz, IH) . 
Step 2: 

15 2-Oxo-l , 2-dihydr opyr idine-4- carboxy lie acid (2.00 g, 

14.4 mmol) obtained in Step 1 was dissolved in DMF (29 mL) , 
and potassium carbonate (7.95 g, 57.6 mmol) and benzyl 
bromide (5.13 mL, 43.2 mmol) were added thereto, followed 
by stirring at 50*'e for 2 hours. Water was added to the 

20 reaction mixture, followed by extraction with ethyl 
acetate. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over 
anhydrous magnesium sulfate, and then the solvent was 
distilled away under reduced pressure. The resulting 

25 residue was purified through silica gel' ' column 
chromatography (hexane : ethyl acetate = 2:1) to afford 
benzyl l-benzyl-2-oxo-l , 2-dihydropyridine-4-carboxylate 
(1.58 g, 34 %) as a white solid. 

^H NMR (CDCI3, 8 ppm): 5.14 (s, 2H) , 5.31 (s, 2H) , 7.23- 
30 7.41 (m, 13H) . 



533 



step 3: . 

Benzyl l-benzyl-2-oxo-l , 2-dihydropyr±dine-4- . 

carboxylate (1.08 g, 3.38 mmol) obtained In Step 2 was 
dissolved In a mixed solvent of methanol (7 mL) and water 
5 (7 mil), and sodium hydroxide (0.680 16.9 mmol) was 

added thereto, followed by stirring under heating and 
reflux for 30 minutes. The reaction mixture was poured 
Into water (50 mL), and 10 % hydrochloric acid was added 
thereto to adjust the pH to 4.5, followed by stirring at 
10 room temperature for 1 hour. The precipitated solid was 
collected by filtration to afford the entitled Compound w 
(151 mg, 20 %) as a white solid. - 

NMR (DMSO-de, 6 ppm) : 5.10 (s, 2H) , 6.57 (dd, J = 1.9, 
7.0 Hz, IH), 6.78 (d, J = 1.9 Hz, IH) , 7.23-7.39 (m, 5H) , 
15 7.76 (d, J = 7.0 Hz, IH) . 
[Reference Example 24] 

1 -Methyl- 2 - oxo- 1 , 2-dihydropyridine-4-carboxylic acid 
(Compound x) 

In a manner similar to that in Steps 2 and 3 of 
20 Reference Example 23, by using methyl iodide in place of 

benzyl bromide, the entitled Compound x (1.20 g, 50 %) was 

obtained as a colorless oily substance from 2-oxo-l,2- 

dihydropyridine-4-carboxylic acid (2.00 g, 14.4 mmol) 

obtained in Step 1 of Reference Example 23. 
25 ^H NMR (CDCI3, 8 ppm): 3.55 (s, 3H) , 3.89 (s, 3H) , 6.64 (dd, 

J = 1.9 Hz, IH), 7.19 (d, J = 1.9 Hz, IH), 7.33 (d, J = 

7.0 Hz, IH) . 

[Reference Example 25] 

4-(2-Furyl) -5- (pyridin-2-ylcarbonyl) thiazpl-2-yl 
30 isocyanate (Compound y) 
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Compound 186 (200 mg, 0.737 mmol) was suspended in 
dlchloromethane (15 mL), and carbonyldiimidazole (179 mg, 
1.11 mmol) was added thereto at room temperature, followed 
by stirring at room temperature for 2 hours. Hexane (7.5 
5 mL) was added to the reaction mixture, and the 
precipitated solid was collected by filtration to afford 
the entitled Compound y (133 mg, 61 %) as a brown solid. 
[Reference Example 26] . 

2-Formyl-5-methoxypyridine ( Compound z ) 

10 2 -Methoxy- 5 - (methoxymethyl) pyridine (11.6 g, 83.5 

mmol) obtained according to the method described in 
Tetrahedron Asymmetry, Vol. 12, . p. 1047, 2001 was 
dissolved in chloroform (160 mL), and manganese dioxide 
(14.5 g, 167 mmol) was added thereto, followed by stirring 

15 under heating and reflux for 1 hour. The reaction mixture 
was filtered, and the filtrate was concentrated under 
reduced pressure. The resulting residue was purified 
through silica gel column chromatography (hexane: ethyl 
acetate = 3:2) to afford the entitled Compound z (4.32 g, 

20 37 %) as a white solid. 

NMR (CDCI3, Sppm): 3.96 (s, 3H), 7.31 (dd, J = 2.8, 8.7 
Hz, IH), 7.97 (d, J = 2.8 Hz, IH) , 8.44 (d, J = 8.7 Hz, 
IH) , 9.99 (s, IH) . 
[Reference Example 27] 

2 5 2 -Amino - 4 - ( 5 -methylf uran- 2 -yl ) - 5 - ( 4 -pyridyl ) thiazole 
(Compound aa) 

In a manner similar to that in Reference Excunple 13, 
by using 4-methylpyridine in place of 3 , 4-dimethylpyridine 
and using ethyl 5 -methylf uran- 2 -carboxylate (163 mg, 1.06 
30 mmol) in place of ethyl f uran- 2 -carboxylate, the entitled 



535 



Compound aa (80.0 mg, 30 %) was obtained. 

NMR (CDCI3, 6 ppm) : 2.28 (s, 3H) , 5.28 (br s, 2H) , 6.04 
(d, J = 3.2 Hz, IH), 6.53 (d, J = 3.2 Hz, IH) , 7.43 (d, J 
=6.5 Hz, 2H) , 8.53 (d, J = 6 . 2 Hz , 2H) . 
5 [Reference Example 28] 

2 -Amino- 4 - ( 3 -methylf uran- 2 -yl ) - 5 - ( 4 -pyrldyl ) thlazole 
(Compound ab) 

In a manner similar to that In Reference Example 13, 
by using 4-metliylpyridlne In place of 3 , 4-dlmethylpyrldlne 
10 and using ethyl 3-methyif uran-2-carboxylate ( 572 mg, 3.71 
mmol) In place of ethyl f uran- 2 -car boxy late, the entitled 
Compound ab (536 mg, 71 %) was obtained. 

^H NMR (CD3OD, 8 ppm): 1.81 (s, 3H) , 6.28 (d, J = 1.9 Hz, 
IH), 6.99 (d, J = 6.3 Hz, 2H) , 7.35 (d, J = 1.9 Hz, IH) , 
15 8.26 (d, J = 6.3 Hz, 2H) . 
[Reference Example 29] 

2-Amino-4- (3-phenylfuran-2-yl) -5- (4-pyrldyl)thlazple 
(Compound ac) 
Step 1: 

20 3-Bromofuran^2-carboxylic acid (1.86 g, 9.75 mmol), 

ethyl Iodide (3.1 mL, 38.8 mol) and cesium carbonate (4.80 
g, 14.7 mmol) were suspended in acetonitrile (50 mL), 
followed by stirring at 80°C for 3 hours. Aqueous 
saturated sodium hydrogencarbonate solution was added to 

25 the reaction mixture, followed by extraction with ethyl 
acetate. The organic layer was dried over anhydrous 
magnesium sulfate, and then the solvent was distilled away 
under reduced pressure. The resulting residue was 
purified through silica gel column chromatography 

30 (hexane: ethyl acetate = 9:1) to afford ethyl 3-bromof uran- 
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2-cax-boxylate (1.16 g, 54 %) . 

NMR (CDCI3, 6 ppm): 1.40 (t, J = 7 . 1 Hz , 3H) , 4.39 (q, J 
= 7.1 Hz, 2H), 6.59 (d, J = 1.8 Hz, IH) , 7.49 (d, J = 1.8 
Hz, IH). 
5 Step 2: 

Ethyl 3-bromofuran-2-carboxylate (307 mg, 1.40 mmol) 
obtained In Step 1, phenylboronlc acid (208 mg, 1.71 mmol), 
dlchlorobls ( trl-O - tolylphosphlne ) palladium ( II) (60.3 mg, 
0.008 mmol) and potassium carbonate (387 mg, 2.80 mmol) 

10 were dissolved in a mixed solvent of toluene (13 mL), 
ethanol (0.65 mL) and water (1.4 mL), followed by stirring 
at SO'^C for 6 hours. Aqueous saturated sodium 

hydrogencarbonate solution was added to the reaction 
mixture", followed by extraction with ethyl acetate. The 

15 organic layer was washed with a saturated aqueous solution 
of sodium chloride and dried over anhydrous magnesium 
sulfate, and then the solvent was distilled away under 
reduced, pressure. The resulting residue was purified 
through silica gel column chromatography (hexai^e: ethyl 

20 acetate = 6; 6) to afford ethyl 3-phenylr-2-carboxylate (290 
mg, 96 %) . 

^H NMR (CDCI3, 8 ppm): 1.30 (t, J = 7.3 Hz, 3H) , 4.31 (q, J 
= 7.3 Hz, 2H), 6.61-6.62 (m, IH) , 7.35-7.44 (m, 3H) , 7.54- 
7.60 (m, 3H). 
25 Step 3 : 

In a manner similar to that in Reference Example 13, 
by using 4-methylpyridine in place of 3 , 4-dimethylpyridine 
and using ethyl 3-phenyl-2-carboxylate (277 mg, 1.28 mmol) 
obtained in Step 2 in place of ethyl furan-2-carboxyiate, 
30 2 - ( 3 - pheny If ur an - 2-yl)-l-(4 - pyr idy 1 ) e t hanone (230 mg , 
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75 %) was obtained. 

NMR {CDCI3, 6 ppm) : 4.20 (s, 2H) , 6 . 71-6 . 72 (m, IH) , 
7.23 (d, J = 6.0 Hz, 2H) , 7.37-7.44 (m, 3H) , 7.61-7.65 (m, 
3H) , 8.54 (d, J = 6.0 Hz, 2H) . 
5 Step 4: 

In a manner similar to that In Reference Example 1, 
by using 1- (2-furyl) -2- (3-phenylfuran-2-yl)ethanone (292 
mg, 0.850 mmol) obtained In Step 3 In place of l-(2- 
furyl) -2- (4-pyridyl)etlianone, the entitled Compound ac 

10 (22.5 mg, 8 %) was obtained. 

/h NMR (CD3OD, 6 ppm): 5.47 (br s, 2H) , 6.64 (d, J = 1.9 Hz 
IH), 6.84 (d, J = 6.2 Hz, 2H) , 7.11-7.22 (m, 5H) , 7.51 (d, 
J = 1.9 Hz, IH), 8.28 (d, J = 5.9 Hz, 2H) . 
[Reference Example 30] 

15 2 -Amino- 5 - ( 4 -pyrldyl ) - 4 - [ 3 - ( 4 -pyrldyl ) f uran- 2 -yl ] thlazole 
(Compound ad) 
Step 1: 

Ethyl 3-bromofuran-2-carboxylate (296 mg, 1.35 mmol) 
obtained In Step 1 of Reference Example 29, 4-(trl-n- 

20 butyls tannyl) pyridine (550 mg, 1.51 mmol) and 
tetrakls ( trlphenylphosphlne ) palladliun (0) (157 mg, 0.136 
mmol) were dissolved In THF (10 mL), followed by stirring 
under heating and refltxx for 4 hours. Aqueous ammonium 
fluoride solution was added to the reaction mixture, 

25 followed by extraction with ethyl acetate. The organic 
layer was dried over anhydrous magnesium sulfate, and then 
the solvent was distilled away under reduced pressure. 
The resulting residue was piurlf led through silica gel 
column chromatography (hexane: ethyl acetate = 2:3) to 

30 afford ethyl 3- (4-pyrldyl)furan-2-carboxylate (133 mg. 
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45 %) . 

NMR (CDCI3, 8 ppm) : 1.33 (t, J = 7 . 2 Hz , 3H) , 4.34 (q, J 
= 7.2 Hz, 2H), 6.66 (d, J = 1.8 Hz, IH) , 7.51 (d, J = 6.2 
Hz, 2H), 7.63 (d, J = 1.8 Hz, IH) , 8.66 (d, J = 6.2 Hz, 
5 2H) . 
' Step 2: 

In a manner similar to that In Reference Example 13, 
by using 4-methylpyrid±ne in place of 3 , 4-dimethylpyridine 
and using ethyl 3- (4-pyridyl)furan-2-carboxylate {133 mg, 
10 0.612 mmol) obtained in Step 1, in place of ethyl furan-2- 
carboxylate, the entitled Compound ad (35.3 mg, 18 %) was 
obtained. 

^H NMR (CDCI3, 8 ppm): 5.21 (br s, 2H) , 6.69 (d, J = 1.9 Hz, 
IH), 6.87 (d, J = 6.1 Hz, 2H) , 7.18-7.21 (m, 2H) , 7.55 (d, 
15 J = 1.9 Hz, IH), 8.36 (d, J = 6.1 Hz, 2H) , 8.43 (d, J = 
6.1 Hz, 2H) . 
[Reference Example 31] 

.2-Amino-4-(3-furyl)-5-(4-pyridyl)thiazole (Compound ae) 

In a manner similar to that in Reference Example 13, 

20 by using 4-methylpyridine in place of 3 , 4-dimethylpyridine, 
the entitled Compound ae (216 mg, 25 %) was obtained from 
ethyl 3-furah-2-carboxylate (502 mg, 3.58 mmol). 
^H NMR (CD3OD, 8 ppm): 6.38 (d, J= 2.8 Hz, IH) , 7.36 (d, J 
= 6.3 Hz, 2H), 7.50 (dd, J = 2,3, 2.8 Hz, IH), 7.67 (d, J 

25 = 2.3 Hz, IH), 8.41 (d, J = 6.3 Hz, 2H) . 
[Reference Example 32] 

tert-Butyl N- [ 5-bromo-4- ( 3-f uryl) thiazol-2-yl]csLrbamate 
(Compound af ) 

In a manner similar to that in Reference Example 7, 
30 by using 3-acetylf uran (1.00 g, 8.82 mmol) in place of 2- 
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acetylf uran, 2-amlno-5-bromo-4- ( 3-f uryl) tliiazole was 
obtained. In a manner similar to that in Reference 
Example 8, the entitled Compound af (845 mg, 28 %) was 
obtained from 2-amino-5-bromo-4- (3-f uryl) thiazole in place 
5 of 2-amino-5-bromo-4- (2-furyl)thiazole. 

NMR (CDCI3, 8 ppm): 1.54 (s, 9H) , 6.97 (dd, J = 0.9, 1.7 
Hz, IH), 7.46 (dd, J = 1.7, 1 . 7 Hz , IH) , 8.07 (0.9, 1.7 Hz, 
IH) . 

[Preparation Example 1] 

10 Tablets (Compound 1) 

In an ordinary method, tablets having the 
composition mentioned below were prepared. Compound 1 (40 
g), lactose (286.8 g) and potato starch (60 g) were mixed, 
and 10 % aqueous solution (120 g) of hydroxypropyl 

15 cellulose was added thereto. The mixture was kneaded in 
an ordinary manner, granulated and dried, and dressed to 
give granules for tabletting. Magnesium stearate (1.2 g) 
was added thereto and mixed, and tablet ted, using a 
tabletting machine with a pestle having a diameter of 8 mm 

20 (Kikusui-sha' s RT-15 Model), into tablets (containing 20 
mg/ tablet of the active ingredient). 
Formulation: 

Compound 1 20 mg 

Lactose 143.4 mg 

25 Potato starch 30 mg 

Hydroxypropyl cellulose 6 mg 

Magnesium stearate 0.6 mg 

200 mg 

[Preparation Example 2] 
30 Tablets (Compound 86) 
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In a manner similar to that In Preparation Example 1, 
by using Compound 86 (40 g) , the entitled tablets 
(containing 20 mg/tablet of the active Ingredient) were 
prepared. 
5 Formulation: 

Compound 86 20 mg 

Lactose 143.4 mg 

Potato starch 30 mg 

Hydroxypropyl cellulose 6 mg 

10 Magnesium stearate 0 . 6 mg 

200 mg 

[Preparation Example 3] 

Injection Preparation (Compound 99) 

In an ordlneiry method, an Injection preparation 

15 having the composition mentioned below was prepared. 
Compound 99^^(1 g) and D-mannltol (5 g) were added to 
distilled water for Injection, and hydrochloric acid and 
aqueous sodium hydroxide solution were added thereto to 
adjust the pH to 6. Then distilled water for Injection 

20 was added thereto to be 1000 mL In total. In a germ-free 
condition, the resulting mixture was filled Into glass 
vials In an amount of 2 mL/vlal to prepare Injection vials 
(containing 2 mg/vlal of the active Ingredient). 
Formulation: 

25 Compound 99 2 mg 

D-mannltol 10 mg 

Hydrochloric acid ad lib. 

Aqueous sodium hydroxide solution ad lib. 
Distilled water for Injection ad lib. 

30 2.00 mL 
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INDUSTRIAL APPLICABILITY 

The present invention provides adenosine A2A receptor 
antagonists comprising a thiazole derivative or a 
5 pharmaceutically acceptable salt thereof as the active 
ingredient; thiazole derivatives or pharmaceutically 
' acceptable salts thereof which have an adenosine A2A 
receptor antagonism and are useful for agents for 
preventing and/or treating diseases associated with 
10 adenosine A2A receptor; and the like. 
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